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The concepts presented here were contributed to 
by many but particularly the following:
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Oxygen
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The Amount of Oxygen That 
Will Dissolve in Water is 

Dictated by the Voltage of the 
Water
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CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion 

+  Hydrogen
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• ATP Production: 2 or 5 ATP in anaerobic 
metabolism vs. 36 or 37 ATP in aerobic 
metabolism.

• Glucose + 2 ADP + 2 Phosphate à 2 Lactic 
Acid + 2 ATP

• This is like getting 2 miles/gallon of gasoline vs. 
36 miles/gallon.

10
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As Voltage Drops Switch from 
Aerobic (O2 Available) to Anaerobic 

(O2 Unavailable) Metabolism
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“Bugs”
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“Bugs”

• The body contains about one trillion “bugs”. They 
are suppressed by oxygen.

• Most are cell-wall deficient so the immune system 
can’t see them and they don’t cause fever and a 
change in the blood profile.

• When oxygen levels drop, they wake up and want 
to have lunch.
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“Bugs” When Voltage is Low
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Fungal Forms in Cancer
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Cell-Wall-Deficient Organisms

• Can only be cultured if you add antibiotics to 
culture media.

• Do not cause usual signs of infection:  elevated 
temperature, increased white count, right or left 
shift of WBC, etc.

• Cannot be killed with antibiotics; can only be 
killed with oxidative therapies, raising 
voltage/oxygen levels, or use of specific 
frequencies (Rife therapy/homeopathy).
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The 
Respiratory 

System
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Hemoglobin
“A single hemoglobin protein consists of two parts: heme
(which itself is made up of a small chemical ring called a
porphyrin + an iron atom in the center), and the globin, a
large protein that holds the heme. The hemoglobin
molecule in our red blood cells is actually comprised of
four hemes and their four respective proteins (two alpha
proteins and two beta) that are linked together to form a
tetramer. In each of these chains, the heme is surrounded
by its respective protein, which forms a small space
referred to as the “heme pocket” around the heme. This
pocket is just large enough to accommodate oxygen,
carbon monoxide, and other small molecules that bind to
the heme iron. “ Quote from Matthew Amdahl, MD, PhD

19
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Hemoglobin
20

Iron
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The ability of hemoglobin to effectively deliver oxygen to
tissues is due to specific amino acid residues located near the
heme molecule. Hemoglobin reversibly binds to oxygen in the
lungs when the pH (voltage) is high, and the carbon dioxide
concentration is low. When the situation is reversed (low pH
(voltage) and high carbon dioxide concentrations), hemoglobin
will release oxygen into the tissues. This phenomenon, which
states that hemoglobin's oxygen binding affinity is inversely
proportional to both acidity and concentration of carbon
dioxide, is known as the Bohr effect.
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Carbon dioxide, a by-product of cellular respiration, is dissolved in the blood, where 
it is taken up by red blood cells and converted to carbonic acid by carbonic 
anhydrase. Most of the carbonic acid then dissociates to bicarbonate and hydrogen 
ions.
Illustration from Anatomy & Physiology, Connexions Web site. http://cnx.org/content/col11496/1.6/, Jun 19, 
2013.

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

carbonic anhydrase
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CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

carbonic anhydrase

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  Acid
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Acid

Le Chȃtlier’s Principle , the release of CO2 from the lungs pushes the reaction above to the left, 
causing carbonic anhydrase to form CO2 until all excess acid is removed.
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Carbonic Acid Buffering System

25

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

carbonic anhydrase

Mark Sircus, Ac., OMD
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The bicarbonate buffer system is an acid-base (voltage)
homeostatic mechanism involving the balance of carbonic
acid (H2 CO3 ), bicarbonate ion (HCO3- ), and carbon
dioxide (CO2 ) in order to maintain pH (voltage) in the
blood and duodenum , among other tissues, to support
proper metabolic function. Catalyzed by carbonic
anhydrase, carbon dioxide (CO2 ) reacts with water (H2

O) to form carbonic acid (H2CO3 ), which in turn rapidly
dissociates to form a bicarbonate ion (HCO3−) and a
hydrogen ion (H+) as shown in the following reaction:

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen
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As with any buffer system, the pH (voltage) is
balanced by the presence of both weak acid (i.e.
H2CO3) and conjugate base (i.e. HCO3-) so that any
excess acid or base introduced to the system is
neutralized.

27

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  Acid
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Acid

Le Chȃtlier’s Principle , the release of CO2 from the lungs pushes the reaction above to the left, 
causing carbonic anhydrase to form CO2 until all excess acid is removed.
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CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  Acid
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Acid

Le Chȃtlier’s Principle , the
release of CO2 from the
lungs pushes the reaction
above to the left, causing
carbonic anhydrase to form
CO2 until all excess acid is
removed.
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CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen
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CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

Bases (electron donors) (e.g. urea from the catabolism of
proteins ) are neutralized by carbonic acid. Bicarbonate
concentration is also further regulated by renal
compensation , the process by which the kidneys regulate
the concentration of bicarbonate ion by filtering out
excess or retaining it when in low concentrations.

Acids removed Bases removed

Bases

Acids
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Bicarbonate
• The stomach makes about 1/2 gram of bicarbonate per 

day to protect the lining from stomach acid.
• The pancreas makes bicarbonate when the stomach acid 

is passed to the small intestine in order to neutralize the 
stomach acid.
• The kidneys make about 2.5 grams (about 0.006 pounds) 

of bicarbonate per day.  If the blood is too acidic, the 
kidneys make bicarbonate to neutralize it.  If the blood is 
too alkaline, the kidneys excrete bicarbonate in an 
attempt to correct it.
• Bicarbonate helps reduce calcium oxalate and uric acid 

kidney stones.
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Whenever you put anything into the stomach, it attempts to go to a pH of 2.0 (+286 mV).  
As HCl is inserted into stomach, bicarbonate is inserted into the blood.

32

HCl NaHCO3
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As the digestive process proceeds to the intestine, bicarbonate is inserted to neutralize the 
acid.  The pancreas attempts to take the pH to 8.0 (-57 mV).

33
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As the digestive process proceeds to the intestine, bicarbonate is inserted to neutralize the 
acid.  The pancreas attempts to take the pH to 8.0 (-57 mV).
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HCl NaHCO3
-57 mV
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If stomach acid was not produced, no bicarbonate was inserted to be available to buffer the 
HCl inserted by the pancreas.  This results in acidification (lowering of voltage) in the blood!

HClHCl

HCl
+286 mV
mV

NaHCO3

NaHCO3
-57 mV



© 2011 Jerry  Tennant

The Bohr Effect
36

Christian Bohr
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What Makes O2
Attach and
Detach from
Hemoglobin?

Voltage!

37
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The Bohr Effect

Controlled by pH (Voltage)

38
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CO2 and Oxygen

Since carbon dioxide reacts with water to form carbonic
acid, an increase in CO2 results in a decrease in blood pH
(voltage), resulting in hemoglobin proteins releasing their
load of oxygen. Conversely, a decrease in carbon dioxide
provokes an increase in pH (about -34 mV in lungs), which
results in hemoglobin picking up more oxygen.
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CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

carbonic anhydrase
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Power Supply to Lungs

• Remember that the 
power supply to the 
lungs is the Heart 
Muscle Battery Pack

• The power supply to the 
bronchioles and trachea 
is the Lung Muscle 
Battery Pack

40

Heart Circuit
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• When a tissue's metabolic rate increases, so does its 
carbon dioxide waste production. When released into the 
bloodstream, carbon dioxide forms bicarbonate and 
protons through the following reaction:

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

• Although this reaction usually proceeds very slowly, the 
enzyme carbonic anhydrase (which is present in red blood 
cells) drastically speeds up the conversion to bicarbonate 
and protons.  This causes the pH (voltage) of the blood to 
decrease, which promotes the dissociation of oxygen from 
hemoglobin, and allows the surrounding tissues to obtain 
enough oxygen to meet their demands.
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• In areas where oxygen concentration is high, such as the 
lungs, binding of oxygen causes hemoglobin to release 
protons, which recombine with bicarbonate to eliminate 
carbon dioxide during exhalation. 
• The Bohr effect enables the body to adapt to changing 

conditions and makes it possible to supply extra oxygen to 
tissues that need it the most.  For example, when muscles 
are undergoing strenuous activity, they require large 
amounts of oxygen to conduct cellular respiration, which 
generates CO2 (and therefore HCO3− and H+) as 
byproducts. These waste products lower the pH (voltage) 
of the blood, which increases oxygen delivery to the active 
muscles. 
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• Carbon dioxide is not the only molecule that can trigger 
the Bohr effect. If muscle cells aren't receiving enough 
oxygen for cellular respiration, they resort to lactic acid 
fermentation, which releases lactic acid as a byproduct. 
This increases the acidity of the blood far more than CO2

alone.
• In fact, under anaerobic conditions, muscles generate lactic 

acid so quickly that pH (voltage) of the blood passing 
through the muscles will drop to around 7.2, which 
causes hemoglobin to begin releasing roughly 10% more 
oxygen.
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Lactic Acid vs. Lactate

• Lactic acid and lactate are conjugate acid and base 
of each other.  Chemically, their difference is in 
having and not having hydrogen. Lactic acid is a 
weak acid, but it is stronger than acetic acid.
• Lactate is important in brain metabolism. During 

exercises, lactate is produced in muscles.
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• Lactate is produced from the deprotonation of lactic acid.
• Lactic acid has the ability to give a proton and lactate 

cannot.
• In solutions (cellular fluid), lactate form is dominant.
• Lactate is an anion; therefore has a -1 charge. Lactic acid 

doesn’t have a charge.
• Lactate is the conjugate base of lactic acid.
• Lactic acid has an intra-molecular hydrogen bond whereas 

lactate doesn’t have.
• Lactic acid can pass through the lipid membranes whereas 

lactate cannot.
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• Although glucose  is usually assumed to be the main energy 
source for living tissues, there are some indications that it 
is lactate, and not glucose , that is preferentially 
metabolized by neurons  in the brain  of several 
mammalian  species (the notable ones being mice , rats , 
and humans. (1)
• According to the lactate-shuttle hypothesis,  glial  cells are 

responsible for transforming glucose into lactate, and for 
providing lactate to the neurons. (2)

47

1. Wyss MT, Jolivet R, Buck A, Magistretti PJ, Weber B(May 2011). “In vivo evidence for 
lactate as a neuronal energy source”. J. Neurosci. 31 (20): 7477–85. doi:

2. Pellerin L, Bouzier-Sore AK, Aubert A, et al. (September 2007). “Activity-dependent 
regulation of energy metabolism by astrocytes: an update”. Glia 55 (12):–62. 
doi:10.1002/glia.20528. PMID 17659524.
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Carbon Dioxide (CO2)

• Bicarbonate and CO2 are different forms of the 
same thing!
• CO2 is present in the blood as dissolved CO2, 

HCO3- (bicarbonate) , and H2CO3 (carbonic acid).

• Ninety % is HCO3-.
• Understanding this relationship between HCO3-

and CO2 is the key to understanding health.
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• CO2 is more critical to life than O2!
• CO2  is the primary hormone of the body.
• CO2 is the only hormone produced by every cell 

and acts on every cell.
• CO2  is non-polar and can easily move into and out 

of cells, whereas HCO3- requires a transport 
system such as a magnesium-calcium channel.

49

Carbon Dioxide (CO2)

Note: Some feel that nitric oxide is the master hormone of the body!
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Carbon Dioxide (CO2) has primary effects
1. Primary way to balance acid/base in the blood
2. Primary control of respiration
3. Tonic effect on heart and circulation
4. Responsible for binding of oxygen to hemoglobin
5. Decreased CO2 decreases oxygen to organs

50

Carbon Dioxide (CO2)
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NaHCO3 + HCl            NaCl + H2O + CO2
Sodium Bicarbonate + Stomach Acid —-> Salt + Water + Carbon Dioxide

51

Carbon Dioxide (CO2)
Sodium bicarbonate when ingested is converted by stomach
acid to salt, water, and carbon dioxide.
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• The CO2 blood test is really a test of blood 
bicarbonate.
• Normal is 23-29 mEq/L
• If it is <23 mEq/L, it means hemoglobin won’t 

release oxygen to cells.

52

Carbon Dioxide (CO2)
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• Repair of alveoli in lungs
• Stability of nerve cells
• Regulation of pulse
• Immunity
• Blood pressure regulation
• Dilation of bronchi and bronchioles
• Regulation of blood voltage
• Sleep control
• Relaxation of muscles
• Release of oxygen in capillaries
• Weight monitoring

53

Carbon Dioxide (CO2)
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Brain Res. 2011 Apr 22;1386:50-7. doi: 10.1016/j.brain 
res.2011.02.066. Epub 2011 Feb 26.
Carbon dioxide influence on nitric oxide production in 
endothelial cells and astrocytes: cellular mechanisms.
Fathi AR1, Yang C, Bakhtian KD, Qi M, Lonser RR, Pluta RM.

Abstract
Cerebral vessels may regulate cerebral blood flow by responding to
changes in carbon dioxide (CO(2)) through nitric oxide (NO)
production. To better determine the role of NO production by
human adult cerebral microvascular endothelial cells and human
fetal astrocytes under different CO(2) conditions, we studied
endothelial cell and astrocyte production of NO under hypo-,
normo- and hypercapnic conditions.
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• NO levels in endothelial cells increased during hypercapnia 
by 36% in 8 hours and remained 25% above baseline. 
• NO increase in astrocytes was 30% after one hour but 

returned to baseline at 8hours. NLA blocked NO increase 
in endothelial cells under hypercapnia. 
• During hypocapnia, NO levels in the endothelial cells 

decreased by 30% at 8hours but were unchanged in 
astrocytes. l-arginine prevented NO decrease in 
endothelial cells under hypocapnia.
• NO changes in the endothelial cells correlated with 

changes in pCO(2) (R=0.99) and were independent of pH. 
This study suggests that cerebral endothelial cells and 
astrocytes release NO under normocapnic conditions and 
NO production is increased during hypercapnia and 
decreased during hypocapnia independent of pH.
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Bicarbonate Ion

• HCO3- can act as either an acid or a base depending upon 
what it acts upon.
• Acid + HCO3- H2O + CO2 (breathed off)
• Base + HCO3- H2O + CO3 (eliminated by kidneys)
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Carbonate (CO3)
In aqueous solution, carbonate, bicarbonate, carbon
dioxide, and carbonic acid exist together in a dynamic
equilibrium. In strongly basic conditions, the carbonate ion
predominates, while in weakly basic conditions, the
bicarbonate ion is prevalent. In more acid conditions,
aqueous carbon dioxide, CO2(aq), is the main form, which,
with water, H2O, is in equilibrium with carbonic acid – the
equilibrium lies strongly towards carbon dioxide. Thus
sodium carbonate is basic, sodium bicarbonate is weakly
basic, while carbon dioxide itself is a weak acid.

57

CO2 +  H2 O ⇄ H2 CO3 ⇄ HCO3- +  H+
Carbon Dioxide +  Water ⇄ Carbonic Acid ⇄ Bicarbonate ion +  Hydrogen

carbonic anhydrase
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Oxygen

• Oxygen and carbon dioxide are locked together
• The key to more oxygen is not more oxygen, but 

more CO2
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This is the titration curve for the carbonic-acid-
bicarbonate buffer. Note that the pH of the blood (7.4) 
lies outside the region of greatest buffering capacity 
(green).
http://www.chemistry.wustl.edu/~edudev/LabTutorials/Buffer/Buffer.html
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Effects of Sodium 
Bicarbonate

• Electron donor
• Vasodilator
• Assists release of O2 from hemoglobin (Bohr 

Effect)
• Anti-inflammatory
• Detox
• Anti fungal
• When combined with iodine, antibiotic against 

entire spectrum of micro-organisms
• In concentrations of >5%, kills 99% of viruses in 

one minute of contact
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Effects of Sodium 
Bicarbonate

• Antidote for radiation poisoning
• Increases tumor pH
• Inhibits metastasis in cancer
• Does NOT raise blood pressure
• Stops allergic reaction
• Reverses asthmatic attack
• Chemical sensitivity:  give IV 2X/week for 4-6 

weeks
• Dressing wounds
• Kidney stone reduction
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Effects of Sodium 
Bicarbonate

• Rashes:  make paste with 3 parts soda/ 1 part 
water
• Added to citric acid releases CO2; useful in baths
• Vertigo
• Aspartame (immediately takes urine pH to <5.5 

due to formaldehyde and methanol)
• Low serum bicarbonate = low O2 levels
• Bee stings
• Indigestion
• Uric acid renal stones
• Aspirin overdose
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Effects of Sodium 
Bicarbonate

• Break up biofilms
• Cerumenolytic ear drops
• Leg cramps
• Reduce fever
• Breath freshener
• Reduce PSA test
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Effects of Sodium 
Bicarbonate

• Diabetes
• Use IV only if blood pH is <7.1
• HCO3- cannot pass cell membranes without 

transporter proteins
• Because HCO3- is a base, influx into the cell causes 

alkalization (increased voltage) whereas efflux causes 
acidification (decreased voltage).
• Sodium bicarbonate dissolved in the blood is converted 

to CO2 that dilates the blood vessels.  Thus it increases 
pH (voltage), increases oxygen availability, and increases 
oxygen perfusion into cells.
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Bicarbonate Transport 
System

• Regulates cellular pH (voltage)
• Regulates whole body pH (voltage)
• Regulates cell volume and fluid secretion
• Dispose of the body’s major metabolic waste 

products (CO2/HCO3-)
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Primary Minerals

• Sodium
• Magnesium
• Potassium
• Calcium

66

All form carbonates!
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Bicarbonate Deficiency is the Most 
Common But Most Unrecognized 
Medical Condition on Earth

67
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Decline in Bicarbonates

• Results in inability to excrete/detox acids
• This results in low pH (low voltage)
• Begin to decline at age 45
• Lose 18% by age 90
• Bicarbonates enter blood only when stomach acid 

is produced
• Proton pump inhibitors inhibit production of 

bicarbonates
• Make more bicarbonates when you drink alkaline 

water

68



© 2011 Jerry  Tennant

Decline in Bicarbonates

• When we alkalize our body, we don’t necessarily 
increase salivary or urine pH.  We are increasing 
bicarbonates in our blood.
• The blood pH doesn’t change but its ability to 

neutralize acids does.
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Decline in Bicarbonates

• Blood clots
• Acid reflux
• Heart disease
• Osteoporosis
• Gout
• Diabetes

• Hypertension
• Kidney disease
• Cancer 
• Strokes
• Alzheimer’s

70
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Dosage for Sodium 
Bicarbonate

• During the first day,  take six 
doses of 1/2 teaspoonful of 
sodium bicarbonate in glass of 
water at 2 hour intervals.

• During the second day, take four 
doses at the same interval.

• During the third day, take two 
doses morning and evening.

• Afterward, take 1/2 teaspoonful 
each morning until pH ’s are 
normal.

71
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Dosage for Sodium 
Bicarbonate

• Take 1/8 teaspoonful in eight 
ounces of water with a slice of 
lemon to provide potassium per 
day.  
• Increase up to no more than two 

teaspoonfuls per day.
• Normal pH of saliva is 7.1 to 7.5.
• Normal pH of urine is 6.5 in 

morning to 7.5 in evening.
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People get confused about the early days of balancing baking
soda.

Saliva is an indirect measurement of intracellular
voltage.
Urine is and indirect measurement of extracellular
fluids.

As you take baking soda, you increase intracellular voltage,
causing the cell to start excreting toxins. Thus, the
intracellular voltage goes up (saliva becomes more alkaline =
higher pH) and the extracellular fluids become lower
voltage (urine becomes more acidic = lower pH).

Eventually as detox is completed, both saliva and urine
balance out near 7.4.
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Carbon Dioxide

• Sparkling water contains CO2

• Sodium bicarbonate turns into CO2 in the 
stomach, so it is similar to drinking sparkling water
• Sparkling water increases HDL
• Drinking sodium bicarbonate does not increase 

blood pressure
• Carbonated water does not leach teeth and bones
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Cancer

• Cancer turns bicarbonate into CO2

• CO2 releases oxygen from hemoglobin
• Breathing 98% oxygen with 2% CO2 increases 

tumor oxygenation

75
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Carbon Dioxide
• Some feel CO2 is a poison.  We cannot live 

without it.
• NASA says CO2 is having a cooling effect on the 

upper atmosphere and earth.
• CO2 is as fundamental to life as O2.
• CO2 deficiency is partly responsible for most 

chronic diseases.
• The important thing is the ratio between CO2 and 

O2 rather than the amount of each.
• Because of Bohr’s Law, driving up CO2 with 

bicarbonate increases O2 because it releases O2 

from hemoglobin.  Conversely, over-breathing 
(blow off CO2) reduces oxygen in tissues!

76



© 2011 Jerry  Tennant

• Breathing rarefied air actually increases oxygen in 
tissues!
• People that live at high altitudes live longer with 

less degenerative disease than those that live at 
lower levels!
• Excess oxygen causes increased production of 

lactic acid.  Lactic acid decreases both oxygen and 
carbon dioxide.

77

Carbon Dioxide
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Mitochondria

• Bicarbonate deficiency affects mitochondrial 
function.
• Drinking tap water (pH 6.2-6.9) is associated with 

a four-fold increase in type-1 diabetes compared 
with drinking water with a pH  of >7.7.

78
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Diabetes. 2014 Feb;63(2):632-44. doi: 10.2337/db13-0981. Epub
2013 Nov 5.

pH of drinking water influences the composition of gut
microbiome and type 1 diabetes incidence.; Sofi MH1, Gudi R,
Karumuthil-Melethil S, Perez N, Johnson BM, Vasu C.

Abstract
Nonobese diabetic (NOD) mice spontaneously develop type 1
diabetes (T1D), progression of which is similar to that in humans,
and therefore are widely used as a model for understanding the
immunological basis of this disease.
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Diabetes. 2014 Feb;63(2):632-44. doi: 10.2337/db13-0981. Epub
2013 Nov 5.

pH of drinking water influences the composition of gut microbiome
and type 1 diabetes incidence.; Sofi MH1, Gudi R, Karumuthil-
Melethil S, Perez N, Johnson BM, Vasu C.

The incidence of type 1 diabetes (T1D) in Nonobese diabetic
(NOD) mice is influenced by the degree of cleanliness of the mouse
colony and the gut microflora. In this report, we show that the
type 1 diabetes (T1D) incidence and rate of disease progression are
profoundly influenced by the pH of drinking water, which also
affects the composition and diversity of commensal bacteria in the
gut. Female NOD mice that were maintained on acidic pH water
(AW) developed insulitis and hyperglycemia rapidly compared with
those on neutral pH water (NW).
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Interestingly, forced dysbiosis by segmented filamentous
bacteria (SFB)-positive fecal transfer significantly suppressed
the insulitis and type 1 diabetes (T1D) incidence in mice
that were on acidic pH water (AW) but not in those on
neutral pH water (NW). The 16S rDNA-targeted
pyrosequencing revealed a significant change in the
composition and diversity of gut flora when the pH of
drinking water was altered. Importantly, autoantigen-specific
T-cell frequencies in the periphery and proinflammatory
cytokine response in the intestinal mucosa are significantly
higher in AW-recipient mice compared with their neutral
pH water (NW) counterparts. These observations suggest
that pH of drinking water affects the composition of gut
microflora, leading to an altered autoimmune response and
Type-1Diabetes incidence in Non-obese Diabetic mice.
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Drugs Cause Diabetes

Streptozocin and alloxan are both used in research to
make lab rats diabetic. Vacor is a rat poison known to
cause insulin dependent diabetes in humans. Allopathic
medicine will eventually have to face up to the fact that
many drugs, including most surprisingly, the antibiotics
including penicillin, as well as an entire host of others,
causes changes in the beta cells affecting both insulin and
bicarbonate production.

http://drsircus.com/medicine/sodium-bicarbonate-baking-soda/the-pancreas-bicarbonate-and-
diabetes-2/
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Ozone
Med Gas Res. 2017 Jul-Sep; 
7(3): 212–219.

Published online 2017 Oct 17. 
doi: 10.4103/2045-
9912.215752
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The "infamous" ozone layer is
found within the stratosphere,
with a concentration of 10 to 20
ppm (parts per million). By
absorbing the high-energy
ultraviolet (UV) light from the
Sun, the ozone layer acts as a
shield for some UV damage to
the cellular DNA, thus
protecting the life on earth.

It is fair to say that no life can be
found on the earth without the
protection of the ozone layer.
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Ozone: A powerful weapon to combat 
COVID-19 outbreak
By Zhou Muzhi
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Ozone not only exists in the stratosphere but is also
present at ground level.

In the troposphere near the earth's surface, the natural
concentration of ozone is about 0.02 to 0.06 ppm, which is
harmless to the human being. As the concentration level
grows, it can cause discomforts to human body and may
even be harmful to eyes and the respiratory system.
The FDA's maximum allowed ozone concentration in the
air for residential areas is 0.05 ppm ozone by volume.
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What really made ozone "notoriously famous" is the
photochemical smog, which refers to a mixture of pollutants,
including primary pollutants like nitrogen oxides (NOx) and
volatile organic compounds (VOC), together with secondary
pollutants ozone produced in the chemical reaction of UV ray.
Although NOx and VOC are the primary source of
photochemical smog, the share of ozone in the smog could reach
as high as 90%. So, people usually equate photochemical smog
pollution with ozone pollution.

Unlike pure ozone in nature, photochemical smog consists of a
large amount of hazardous pollutants like nitrogen oxides and
volatile organic compounds. Concentration of ozone in nature
varies by season and geography, but generally does not reach
levels that can harm the human health.
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Therefore, naturally produced ozone is anything but
hazardous. We must recognize the difference between the
naturally produced ozone and ozone in the photochemical
smog, and should not blame it as a cause for environmental
pollution.



© 2011 Jerry  Tennant

Though harmless to big living creatures, ozone could pose
serious threats to microorganisms. As a strong oxidizing
agent, ozone has always been inhibiting microbe
reproductions, while also acting as a balancing power to
ecological equilibrium. Unfortunately, little attention has
been given to its role in sanitation.

It is fair to say that ozone has balanced and inhibited the
overgrowth and reproduction of microbes on earth.
Furthermore, naturally produced ozone can also
decompose hazardous organics, stimulate the human's
immune system, etc. Some researches even believe that it
plays a vital role in reflecting to seasonal changes and
controlling body function cycles.
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Humans have 
become 
gophers!

We need to be outside where
we can access light and ozone.
Instead, we get into our cars in
the garage, drive to work, park
in the garage, work until dark-
thirty, drive home, park in the
garage, go to bed and then start
it all over again!
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Ozone Therapy
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Ozone Therapy

When ozone enters the body, one atom of O- is released
to accomplish the therapeutic effects noted below and
what is left is simply oxygen O2.

Remember that oxygen therapy with hyperbaric oxygen or
with ozone therapy dissolves oxygen in the plasma where
it is readily available to the cells. This bypasses problems
with the hemoglobin delivery system including problems
with the heart, lungs, their power supplies, anemia, and a
dysfunction Bohr’s Law system.
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Med Gas Res. 2017 Jul-Sep; 7(3): 212–219.
Published online 2017 Oct 17. doi: 10.4103/2045-
9912.215752
PMCID: PMC5674660 PMID: 29152215

Ozone therapy: an overview of pharmacodynamics, current
research, and clinical utility
Noel L. Smith, 1 Anthony L. Wilson, 2 Jason Gandhi, 2,3

Sohrab Vatsia, 4 and Sardar Ali Khan, M.D. 2,5,*
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Ozone

O3 therapy induces moderate
oxidative stress when
interacting with lipids. This
interaction increases
endogenous production of
antioxidants, local perfusion, and
oxygen delivery, as well as
enhances immune responses.
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Ozone (O3 ) gas was discovered in the 1840s, and soon after
that, the scientific community began to expand past the
notion that it was just another gas of the Earth's atmosphere.
Though the migration of O3 into the medical field has taken
a circuitous road since the 19th century, its medicinal value
is currently controversial despite compelling research. O3 is
highly water-soluble inorganic molecule composed of three
oxygen molecules. O3's inherently unstable molecular
structure tends to make it difficult to obtain high
concentrations. O3 will often experience transient reactions
with itself or water.
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Despite the various benefits, O3 toxicity and clinical utility
depends on the concentration and administration to the
appropriate site. One of the major contraindications of O3
therapy is lung inhalation. O3 therapy significantly increases
airway resistance without changing the compliance or elastic
characteristics of the lung. Additionally, direct contact of
O3 with the eyes and lungs is contraindicated because of
the low antioxidant capabilities in these specific locations.
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If you do a PubMed search for “ozone therapy”, you will
find 3,555 published papers in the results.

Ozone will safely kill almost any infectious organism in a
matter of seconds.

There are over forty international associations of physicians
using ozone daily in their practices.
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O3 therapy combines a mixture of oxygen (O2 )-O3 , with a
diverse therapeutic range (10–80 µg/ml of gas per ml of
blood). O3 therapy administration is variable based on
treatment goals and location of therapy. The first and most
popular is O3 autohemotransfusion (O3 -Aht). O3 -Aht has
grown in popularity because it allows for a predetermined
amount of blood to be taken and thus, using stoichiometric
calculations, a precise concertation of O2-O3 can be
infused. This small amount of blood is subjected to O2-O3
ex vivo is then administered to the patient.
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Other modalities of therapies include direct injection via the
intramuscular, intradiscal, and paravertebral site of
administration. Rectal insufflation is another common site of
administration. However, insufflation of the nasal, tubal,
oral, vaginal, vesical, pleural, and peritoneal cavities have
proven to be prudent routes of administration. Cutaneous
exposure has also had likely outcomes and can be achieved
by sealing the portion of the body in a chamber or bag and
insufflating with O3-O3 mixture.
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Direct IV 
Ozone

Direct IV Ozone is becoming
more popular and is safe if done
correctly by insuring that no air
is in the line/needle and it is
injected over a 5-10 minute
period.
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Upon beginning O3 therapy, a multifaceted endogenous
cascade is initiated and releases biologically active substrates
in response to the transient, and moderate, oxidative stress
that O3 induces. O3 can cause this mild oxidative stress
because of its ability to dissolve in the aqueous component
of plasma. By reacting with polyunsaturated fatty acids
(PUFA) and water, O3 creates hydrogen peroxide (H2O2 ),
a reactive oxygen species (ROS). Simultaneously, O3 forms
a mixture of lipid ozonation products (LOP). The LOPs
created after O3 exposure include lipoperoxyl radicals,
hydroperoxides, malonyldialdeyde, isoprostanes, the
ozonide and alkenals, and 4-hydroxynonenal (4-HNE).
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By reacting with polyunsaturated fatty acids (PUFA) and
water, O3 creates hydrogen peroxide (H2O2), a reactive
oxygen species (ROS). Simultaneously, O3 forms a mixture
of lipid ozonation products (LOP). The LOPs created after
O3 exposure include lipoperoxyl radicals, hydroperoxides,
malonyldialdeyde, isoprostanes, the ozonide and alkenals,
and 4-hydroxynonenal (4-HNE).
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Moderate oxidative stress caused by O3 increases activation
of the transcriptional factor mediating nuclear
factorerythroid 2-related factor 2 (Nrf2). Nrf2's domain is
responsible for activating the transcription of antioxidant
response elements (ARE). Upon induction of ARE
transcription, an assortment of antioxidant enzymes gains
increased concentration levels in response to the transient
oxidative stress of O3 . The antioxidants created include,
but are not limited to, superoxide dismutase (SOD),
glutathione peroxidase (GPx), glutathione S-transferase
(GST), catalase (CAT), heme oxygenase-1 (HO-1), NADPH-
quinone-oxidoreductase (NQO-1), heat shock proteins
(HSP), and phase II enzymes of drug metabolism. Many of
these enzymes act as free radical scavengers clinically
relevant to a wide variety of diseases.
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El-Sawalhi MM, Darwish HA, Mausouf MN, Shaheen AA. Modulation of age-related 
changes in oxidative stress markers and energy status in the rat heart and 
hippocampus: a significant role for ozone therapy. Cell Biochem Funct. 
2013;31:518–525.

Evidence was provided to show that low O3 dose
administration provided beneficial effects on age-related
alterations in the heart and hippocampus of rats.
Additional research has been performed and provided
room for speculation that O3 therapy may provide the
mediation of a mechanism involved in rebalancing the
dysregulated redox state that accumulates as individuals
age.
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Gulmen S, Kurtoglu T, Meteoglu I, Kaya S, Okutan H. Ozone therapy as an adjunct 
to vancomycin enhances bacterial elimination in methicillin resistant Staphylococcus 
aureus mediastinitis. J Surg Res. 2013;185:64–69.

When bacteria are exposed to O3 in vitro, the
phospholipids, and lipoproteins that are within the
bacterial cell envelope are oxidized.
Moreover, evidence has demonstrated O3 to interact with
fungal cell walls like bacteria. This disrupts the integrity of
the cytosolic membrane and infiltrates the microorganisms
to oxidize glycoproteins, glycolipids, and block enzymatic
function. The combination of these reactions causes
inhibition of fungi growth and mortality of bacteria and
fungi.
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O3 has been shown to interfere with virus-to-cell contact in
lipid-enveloped viruses via oxidation of lipoproteins,
proteins, and glycoproteins, thus interfering with the viral
reproductive cycles.
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3% and 5% O3 application significantly decreased the
proinflammatory cytokines IL-1β, IL-6, and TNF-α without
any toxicity or severe side effects.
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Sweet F, Kao MS, Lee SC, Hagar WL, Sweet WE. Ozone selectively inhibits growth 
of human cancer cells. Science. 1980;209:931–933. [PubMed]

Studies have shown that human cancer cells from lung,
breast, and uterine tumors are inhibited in a dose-
dependent manner by O3 therapy in vitro. O3
concentrations of 0.3 and 0.5 ppm inhibited cancer cell
growth by 40% and 60%, respectively. Furthermore, the
noncancerous cell controls were not affected by these
levels of O3. At 0.8 ppm, cancer cell growth was inhibited
by more than 90%. However, the control cell growth was
less than 50%.
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Despite a lack of direct support of O3 therapy, the current
Food and Drug Administration regulations do not restrict
the use of it in situations where it has proven its safety and
effectiveness. Nonetheless, there has been support for its
safety and effectiveness in multiinternational studies.
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