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Example of symptoms caused by hypocapnia = 
respiratory alkalosis:

• apprehension • palpations

• faintness • tachycardia

• fatigue • abdominal discomfort

• headache • chest pain

• impaired concentration • air swallowing

• giddiness • breathlessness

• irritability • yawning and/or sighing

• seizure • dry mouth

• weakness • tetany

• visual disturbances • muscle tightening &

• diaphoresis stiffness

• perioral numbness • distal paresthesias
• dyspnea
1. Duncan S, Raffin T. Handling hyperventilation syndrome. Hosp Med. 1992;28:58-67.

2. Rice RL. Symptom patterns of the hyperventilation syndrome. Am J Med. 1950;8:691- 

700.
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Problem in 

a nutshell

CO
CO2

Henderson-Hasselbalch equation = pH regulation of extracellular fluids

pH =
HCO3

-

CO2

= 
Alkaline pH
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CO2

Problem in 

a nutshell

CO2

At the end of exhalation, the amount of CO2 in the alveoli 
is allocated to the alveolar capillaries, which means that

end tidal CO2 (ETCO2) = arterial CO2 (PaCO2).

ETCO2 below 35 mm HG = systemic alkalosis, vasoconstriction, 

increased sodium conductance, and debilitating symptoms.
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Low CO2 = alkalosis = vasoconstriction
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a-LA

ALCAR

ATP

synthesis
Glycolysis: Mg++

Krebs: B-vitamins, Mg,

•  Insulin stimulates Fe, 
Mn, a-LA, ALCAR

•  Statins inhibit

Electron transport:

CoQ10, a-LA, Heme A 
(B2, B5, B6, biotiin, iron, 
copper, zinc)

*

*

*
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*GSSG

*CoQ10

*Lipoic acid

2GSH
Fruit, 
veg

HMS
Enzymes:

G6PD * & Vitamin D*

6-PGD

Red

wine MDA

lipoic acid, vitamin D

ALCAR Mg++

CoQ10
(MDA = malondialdehyde)

acid [Singulair]

B1, B2, B3, B5,

Fe, GSH, Mg, Glucose
Mn, Ca, a-LA

NF-kB inhibitors: 

ginger, turmeric, 

rosemary, etc.,

vit D, lipoic acid, 
n-3s, dark choc,

flavonoids, GI/GL

Cellular Antioxidant Defense

[Remicade, Enbrel, Humira]

R 
Mito O2 

ROO

NF-kB

[PLA2] & [COX, LOX] [TNF*]

[Corticosteroids] [VEGF**] [MMPs]

Phospholipids

ROOH

Arachidonic
[NSAIDs]
[Aspirin] 
[Tylenol] COX

VEGF** inhibitors[Lucentis, Avastin]

For central nociceptive inhibition: [Opioids, pregabalin (Lyrica), Cymbalta]

COX 

LOX

EPA 

DHA

NADPH Glycolysis

PGE3, LTB5, 18R-resolvin

Muscle [adipose & liver] 

Normal cortisol levels; 

insulin (zinc); B3, GSH,

chromium, Mn, Mg++,  Glucose

Not required for non-  TNF* causes pain
insulin sensitive cells  and inhibits the

*

*

Irreversibly crosslink

RH phospholipids, proteins,

(AA)  nucleic acids

Acute and chronic inflammation are 

also associated with fibrinogen,

17S-resolvin, neuroprotectin  
cytokines, and bradykinin –

inactivated by proteolytic enzymes.

insulin receptor. 
[Metformin; 
Avandia, Actos]

Fruit, 
veg

Fruit, 
veg

[White willow] Fruit, [Boswellia] 
[Ginger] veg [Ginger]
[Turmeric] [Turmeric]
[Bromelain] PGE2 LTB4

Inflammation &
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Alpha-linolenic 

acid [ALA] (n-3)

Linoleic acid 

[LA] (n-6)

PGE2

Pro- & anti-inflammatory eicosanoid synthesis

Eicosatetraenoic acid

Eicosapentaenoic Docosahexaenoic

COX-1,2

PGE1

TXA1

Gamma-linolenic 

acid (GLA)

Elongase

Elongase

TXA2

PGI2 PGF2 LTB4

Grass-fed meat, 
chicken, n-3

eggs, etc., wild 
game, fresh fish

DGLA

Series 2: Pro-inflammatory

Series 1: Anti- 

inflammatory

PGE3
PGI3 PGF3 LTB5

Series 3: Anti-inflammatory

PGG3

PGH3

HPETE 

LOX

LTA4

LTC4 TXA3

LTA5

HPEPE

LOX

Increase: insulin, statins

Dihomo-gamma- Reduce: glucagon, EPA

Modulate: Ginger,
LOX turmeric, flavonoids, 

boswellia

Arachidonic 

acid (AA)
Inhibit:

PLA2 Corticosteroids

Modulate: 
Flavonoids, MgInhibit: NSAIDs

Modulate:

Trans fats
inhibit D-5-D

Grains, flours, corn, 
seeds, seed oils

Green vegetables, 
flaxseeds, chia,

hemp seeds

acid (EPA)

PLA2 
Elongase,
D-4-D

Series 4:

Anti-inflammatory

1. Docosatrienes

2. 17S-resolvins

3. Neuroprotectins

LXA4

LXB4

LXA5 

LXB5

LOX

acid (DHA)

PLA2 

COX-1,2

18R-resolvins LOX

Trans fats D-6-D
inhibit

linolenic acid D-5-D 

(DGLA)
Trans fats

PLA2 inhibit

Trans fats D-6-D
inhibit

Octadecatetraenoic acid
Sugary, high GI
foods, n-6 oils

hyperinsulinemia

Grain-fed meat, 
chicken, n-6 eggs, 
etc.

Ginger, turmeric, COX-1,2 AA EPA 
COX-
1,2

Plants convert

1:1

COX-

flavonoids, 
White willow

PGG2

1,2

PGH2

COX-1,2
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Nucleus

LOX
LTB-4 

IL-1

IL-6

TNF 

MMPs 

VEGF

PGE-2 

LTB-4 

IL-1

IL-6 

TNF 

MMPs 

VEGF

Group IV 

neuron

PLA-2

AA COX  PGE-2

NF-κB

Free 

radicals

• IL-1, IL-6, TNF

• Substance P

20% refined sugar, 20% refined 

flour, 20% refined oils of total 

calories

• Hyperglycemia

• Lipopolysaccharide

© 2013 David Seaman, DC

• High dietary n-6

Liver

Fibroblasts

PAIN

hsCRP

Adiposopathy

Macrophages

• Low vit D

• Low dietary n-3

• Low dietary magnesium

• Low vitamin D

• Dysbiosis & low probiotics

• Low HDL cholesterol
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• Omega-3 (3)

• Probiotics

The DeFlame Diet approach
1. Avoid excess calories…weigh what you weighed when you were in high-school or 

college and maintain normal levels of inflammatory markers

2. Avoid empty calories (refined sugar, flour, and oils) and excess salt

3. Maximize your nutrient/calorie ratio (example of whole grains vs vegetables)

4. Dietary options: 

Vegan

Omnivore 

Carnivore

5. Supplements:

• Multivitamin/mineral

• Magnesium (mag)

• Vitamin D (D)

• Polyphenols (ginger/turmeric, etc.)

• Iodine (contraindicated in Hashimoto’s disease)

• Vitamin C

• Zinc

• CoQ10

• Glucosamine/chondroitin
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Before DeFlaming

Before the eczema 

emerged, she suffered for 

years with cold sores, an 

itchy scalp and chronic 

musculoskeletal pain.
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Before DeFlaming After DeFlaming

Before the eczema 

emerged, she suffered for 

years with cold sores, an 

itchy scalp and chronic 

musculoskeletal pain.
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Before DeFlaming
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After DeFlaming

Before The DeFlame Diet
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Modern diet - source of calories 
10% dairy products

1-2% alcohol

20% refined grains/pasta/bread/cereal 

20% refined sugars

20% refined vegetable/seed oils 

15-20% obese meat 

<10% vegetables, fruit
Cordain L et al. Origins and evolution of the Western diet: health 

implications for the 21st century. Am J Clin Nutr. 2005; 81(2):341-54.

(potatoes, legumes, 

whole grains)
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Ames BN. Low micronutrient intake may accelerate the 

degenerative diseases of aging through allocation of scarce 

micronutrients by triage. PNAS. 2006;103(47):17589-94.

Ames presents argument for eating more 

fruits/vegetables and taking key supplements:

• Multivitamin/mineral

• Magnesium (400-1000 mg)

• Fish oil (EPA/DHA) (1000-3000 mg)

• Vitamin D (2000-10,000 IU)

• a-Lipoic acid & acetyl-L-carnitine (ALCAR)
Seaman additions: CoQ10, botanicals,

•Fiber glucosamine/chondroitin, probiotics, calcium, 

chromium, vitamin C, iodine
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A friend of mine 

reduced his A1c from 

11% to 5.7% in 6 

months.
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US had 2.5xs 

more people but 

40xs more 

deaths vs Japan

24
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320 million population

42% are obese

Death rate: 1/487
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126 million population

3.6% are obese

Death rate: 1/7568
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COVID

Stress 

Syndrome
How chronic stress trashes the brain

28
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In this randomized controlled double- 

blind clinical trial, high-dose sustained- 

release ascorbic acid lessened the systolic

and diastolic blood pressure, subjective 

stress, and state anxiety response to an 

acute interpersonal psychological

stressor, and also produced faster 

recovery of salivary cortisol after the 

stressor.

30
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Stressed out people 

should consider 

taking 3000 mg or 

more of vitamin C.

31

J Thorac Dis. 2020;12(Suppl 1):S84-S88

32

33

1. Fear of the dangerousness of COVID-19

2. Worry about socioeconomic costs of COVID-19 (e.g., 

worry about personal finances and disruption in the 

supply chain)

3. Xenophobic fears that foreigners are spreading SARS-

CoV2

4. Traumatic stress symptoms (COVID PTSD), such as 

nightmares, intrusive thoughts, or images related to 

COVID- 19

5. COVID-19-related compulsive checking and reassurance 

seeking

34
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Americans overestimate risk of 

death by more than 5000%
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56/1000

1.4/1000

1/10,000

116/1000

31/1000

5/1000

3/10,000

72/1000

34/1000

10/1000

3/1000

7/10,000

3/10,000

1/10,000
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Basic research has found that high levels of catecholamine release 

during stress rapidly impair the top-down cognitive functions of the 

prefrontal cortex (PFC), while strengthening the emotional and 

habitual responses of the amygdala and basal ganglia.

Chronic stress exposure leads to dendritic atrophy in PFC, dendritic 

extension in the amygdala, and strengthening of the noradrenergic 

(NE) system. High levels of NE release during stress engage low 

affinity alpha-1 adrenoceptors, (and likely beta-1 adrenoceptors), 

which rapidly reduce the firing of PFC neurons, but strengthen 

amygdala function.

40
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How about providing a fear metric?

43 44
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The cause of 

all chronic 

diseases
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One group of DCs claim 

ben

adju 

phys

quate 

ence.

e

eficial effects of

stments without ade 

iological/clinical evid

ther group of DCs stat 

manipulation is ONLY
Ano 

that

good for back pain.
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a-LA

ALCAR

ATP

synthesis
Glycolysis: Mg++

Krebs: B-vitamins, Mg,

•  Insulin stimulates Fe, 
Mn, a-LA, ALCAR

•  Statins inhibit

Electron transport:

CoQ10, a-LA, Heme A 
(B2, B5, B6, biotiin, iron, 
copper, zinc)

*

*

*

48
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*GSSG

*CoQ10

*Lipoic acid

2GSH
Fruit, 
veg

HMS
Enzymes:

G6PD * & Vitamin D*

6-PGD

Red

wine MDA

lipoic acid, vitamin D

Mg++

F6P G6P
ALCAR Mg++  Mg++

CoQ10
(MDA = malondialdehyde)

acid [Singulair]

B1, B2, B3, B5,

Fe, GSH, Mg, Glucose
Mn, Ca, a-LA

NF-kB inhibitors: 

ginger, turmeric, 

rosemary, etc.,

vit D, lipoic acid, 
n-3s, dark choc,

flavonoids, GI/GL

Cellular Antioxidant Defense

[Remicade, Enbrel, Humira]

R 
Mito O2 

ROO

NF-kB

[PLA2] & [COX, LOX] [TNF*]

[Corticosteroids] [VEGF**] [MMPs]

Phospholipids

ROOH

Arachidonic
[NSAIDs]
[Aspirin] 
[Tylenol] COX

VEGF** inhibitors[Lucentis, Avastin]

For central nociceptive inhibition: [Opioids, pregabalin (Lyrica), Cymbalta]

COX 

LOX

EPA 

DHA

NADPH Glycolysis

PGE3, LTB5, 18R-resolvin

Muscle [adipose & liver] 

Normal cortisol levels; 

insulin (zinc); B3, GSH,

chromium, Mn, Mg++,  Glucose

Not required for non-  TNF* causes pain
insulin sensitive cells  and inhibits the

*

*

Irreversibly crosslink

RH phospholipids, proteins,

(AA)  nucleic acids

Acute and chronic inflammation are 

also associated with fibrinogen,

17S-resolvin, neuroprotectin  
cytokines, and bradykinin –

inactivated by proteolytic enzymes.

insulin receptor. 
[Metformin; 
Avandia, Actos]

Fruit, 
veg

Fruit, 
veg

[White willow] Fruit, [Boswellia] 
[Ginger] veg [Ginger]
[Turmeric] [Turmeric]
[Bromelain] PGE2 LTB4

Inflammation &
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Alpha-linolenic 

acid [ALA] (n-3)

Linoleic acid 

[LA] (n-6)

PGE2

Pro- & anti-inflammatory eicosanoid synthesis

Eicosatetraenoic acid

Eicosapentaenoic Docosahexaenoic

COX-1,2

PGE1

TXA1

Gamma-linolenic 

acid (GLA)

Elongase

Elongase

TXA2

PGI2 PGF2 LTB 4 5

Grass-fed meat, 
chicken, n-3

eggs, etc., wild 
game, fresh fish

linolenic acid 

(DGLA)

PLA2

DGLA

Series 2: Pro-inflammatory Series 3: Anti-inflammatory

Series 1: Anti- 

inflammatory

PGE3 
LTBPGI3 PGF3

PGG3

PGH3

HPETE 

LOX

LTA4

LTC4 TXA3

LTA5

Increase: insulin, statins

Dihomo-gamma- Reduce: glucagon, EPA

Modulate: Ginger,
LOX turmeric, flavonoids, 

boswellia

Arachidonic 

acid (AA)
Inhibit:

PLA2 Corticosteroids

Modulate: 
Flavonoids, MgInhibit: NSAIDs

Modulate:

Trans fats
inhibit D-5-D

Grains, flours, corn, 
seeds, seed oils

Green vegetables, 
flaxseeds, chia,

hemp seeds

acid (EPA)

PLA2 
Elongase,
D-4-D

Series 4:

Anti-inflammatory

1. Docosatrienes

HPEPE 2. 17S-resolvins 

LOX  3. Neuroprotectins

LXA4

LXB4

LXA5 

LXB5

LOX

acid (DHA)

PLA2 

COX-1,2

18R-resolvins LOX

Trans fats D-6-D
inhibit

D-5-D

Trans fats 
inhibit

Trans fats D-6-D
inhibit

Octadecatetraenoic acid
Sugary, high GI
foods, n-6 oils

hyperinsulinemia

Grain-fed meat, 
chicken, n-6 eggs, 
etc.

Ginger, turmeric, COX-1,2 AA EPA 
COX-
1,2

Plants convert

1:1

COX-

flavonoids, 
White willow

PGG2

1,2

PGH2

COX-1,2
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Nucleus

LOX
LTB-4 

IL-1

IL-6

TNF 

MMPs 

VEGF

PGE-2 

LTB-4 

IL-1 

IL-6 

TNF 

MMPs

VEGF

Group IV 

neuron

PLA-2

AA COX  PGE-2

NF-κB

Free 

radicals

• IL-1, IL-6, TNF

• Substance P

20% refined sugar, 20% refined 

flour, 20% refined oils of total 

calories

• Hyperglycemia

• Lipopolysaccharide

© 2013 David Seaman, DC

Liver

Fibroblasts

PAIN

hsCRP

Adiposopathy

Macrophages

• Low mag, vit D, n-3

• High dietary n-6

• Low dietary n-3

• Low dietary magnesium

• Low vitamin D

• Dysbiosis & low probiotics

• Low HDL cholesterol
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3

2

1

IL-6

PGE2
FG

F

BMI

pressure

• Physical •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea

© 2014 David R Seaman

• Irritable bowel 
•Depression •Macular

 •Intersitial  •Inflammatory syndrome degeneration cystitis

 bowel disease
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3

2

1

IL-6

PGE2

FG
F

BMI

pressure

• Physical •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Irritable bowel 
•Depression •Macular

 •Intersitial  •Inflammatory syndrome degeneration cystitis

 bowel disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea
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1

2

pressure

• Physical •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea

© 2014 David R Seaman

• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease
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3

2

1

IL-6

2

FG
F

pressure

• Physical 4 •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea

© 2014 David R Seaman

• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease
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IL-6

FG
F

3

2
1

Pro-

inflammatory 

diet and 

lifestyle

PGE2

BMI

pressure

• Physical 4 •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea
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• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease
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IL-6

FG
F

3

2

1

PGE2

BMI

pressure

• Physical 4 •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea
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• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease
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IL-6

FG
F

3

2

1

PGE2

BMI

pressure

• Physical 4 •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea
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• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease
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IL-6

FG
F

3

2

1

PGE2

BMI

pressure

• Physical 4 •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea
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• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease

59

IL-6

FG
F

3

2

1

PGE2

BMI

pressure

• Physical 4 •High blood •Heart disease

• Type 2 diabetes

• Gall bladder 

disease

• Liver disease

• Infertility

• Prostate 

disease

• Erectile 

dysfunction

• Cancer

• Autoimmune 

disease

• Fibromyalgia PAIN

• Chronic fatigue

• Osteoporosis

• Parkinson’s

• Alzheimer’s

• Cold/flu

• Sinusitis

• Acne

• Asthma

• Endometriosis

• Dysmenorrhea
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• Irritable bowel 
•Depression •Macular

 •Interstitial •Inflammatory syndrome degeneration cystitis

 bowel disease
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Holmes-Rahe

HSQ-12 pdf 

HSQ-12 pdf

63 64

Why your extra COVID-19 pounds makes you a 

walking talking coronavirus spreading machine

65

“Due to prolonged viral 

shedding, quarantine in 

obese subjects should likely 

be longer than normal weight 

individuals.”
Luzi L, Radaelli MG. Influenza and obesity: its

odd relationship and the lessons for COVID-19 

pandemic. Acta Diabetologica. 2020;57:759-64.

COVID-19 is NOT a virus, mask, or lack-of-a-vaccine crisis, it is an OBESITY crisis

Obese people are the primary COVID vector

1. Obese people are more prone 

to infections

2. Obese people shed more

viruses

3. Obese people create more viral 

mutations with increased 

virulence

4. Obese people stay infected 

longer so they are more 

contagious

5. Obese people breath more 

heavily and more frequently 

and so expire more viruses

6. Vaccines are less effective for 

obese people
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This letter was published on January 30, 2020, and updated on February 6, 2020, at NEJM.org.
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This letter was published on January 30, 2020, and updated on February 6, 2020, at NEJM.org.
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Letter to editor

74

letter

letter

75

letter

76

Letter to editor

Asymptomatic transmission yet to be 

demonstrated as of June, 2020

letter

77

We have been repeatedly told the story that lean healthy 

individuals, who are asymptomatic, are the primary 

transmitters of COVID, when the truth is very different:

Truth 2: “Due to prolonged 

viral shedding, quarantine in 

obese subjects should likely 

be longer than normal weight 

individuals.”
Luzi L, Radaelli MG. Influenza and obesity: its

odd relationship and the lessons for COVID-19 

pandemic. Acta Diabetologica. 2020;57:759-64.

Truth 1: “The altered 

microenvironment associated with 

obesity supports a more diverse viral

quasispecies and affords the 

emergence of potentially pathogenic 

variants capable of inducing greater

disease severity in lean hosts.”

Honce R et al. Obesity-related microenvironment

promotes emergence of virulent influenza virus 

strains. mBio. 2020;11:e03341-19
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M2

M2

Treg

Th2

Lean DeFlamed 

adipose tissue

Figure 1

M1

M1

M1

M1

M1

M1

M1

Cytotoxic

Th1

Th1
Cytotoxic

Excess refined sugar, 

flour, and oils

Cytotoxic Cytotoxic

Lean adipocyte: proper amounts of 

adiponectin and leptin

M2: anti-inflammatory 

macrophage (IL-10)

Th2: T-helper 2 anti-inflammatory 

(IL-10)

Treg: T-regulatory (IL-10)

Obese adipocyte: high leptin, low adiponectin, pro- 

inflammatory cytokines, VEGF, chemotactic agents

Th1: T-helper 1 inflammatory

M1: inflammatory macrophage  Pro-inflammatory

cytokines: IFN, IL-1,

Th17: T-helper 17 inflammatory IL-6, TNF, IL-17, MIF

Cytotoxic & NK-cells: inflammatory

M1

M1

M1

Obese inflamed adipose tissue

NK

NK

Th17

Th1

Th17

NK
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Necrotic
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Diabetes Care. 2011;34:1669-75.
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91

Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome 

among US adults: findings from the Third National Health and Nutrition 

Examination Survey. JAMA 2002;287:356–59.

92

Men

Women

St-Onge MP, Janssen I, 
Heymsfield SB.

Metabolic syndrome in 

normal-weight 
Americans; new
definition of the 
metabolically obese, 
normal weight 
individual.

Diabetes Care 2004;27:

2222–8

B, H, W
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SARS-CoV-2

Cell membrane

Lung cell

ACE2

Figure 1a

SARS-CoV-2 entry when 
glucose level is normal
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SARS-CoV-2

Cell membrane

Lung cell

Cell membrane

Lung cell

G G G
G G G G  G

G G

G = glycosylated (sugar coated) ACE2

ACE2

Figure 1a

SARS-CoV-2 entry when 
glucose level is normal

Figure 1b

SARS-CoV-2 entry when 

there is hyperglycemia and 

glycosylation of ACE2

SARS-CoV-2

95

The best way to survive the flu, COVID-19, and any other virus is to:

1. Get your weight normal

2. Get your glucose levels normal

3. Get your vitamin D level normal

4. Take vitamin C, zinc, etc. (ginger, 

turmeric)

5. Replace refined food calories with

vegetation

Very simple and generally has immediate 

anti-inflammatory benefits that reduce a 

hyper-immune response to a virus…and 

there will always be new viruses that 

emerge, so we should all be prepared.
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Estimated needs of vit D throughout lifecycle

1. Breast-fed infants (800 IU/day)

2. Formula-fed infants (400 IU/day)

3. Toddlers & young children (1000-2000 IU/day) – 

[when not getting adequate sun, and based on weight*]

4. Lactating women: 7,000 IU/day

5. Adolescents and adults can take between 3000- 

10000 IU or more depending on vitamin D levels in 

blood (serum 25(OH)D: 32-100 ng/ml).

6. Pregnant or those thinking of becoming pregnant – 

get 25(OH)D check every 3-months (get to 40-70 ng/ml*) 

Read full text before acting: Cannell JJ, Hollis BW. Use of vitamin D(3) in 

clinical practice. Alt Med Rev. 2008;13(1):6-20.

103
Fabri M, Modlin RL. A vitamin for autophagy. Clin Host Microbe. 2009;6(3):201-3.
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2GSH

117

2GSH

Inflammatory chemicals (cytokines)

Inflammation

118

Hyperglycemia

2GSH

Inflammatory chemicals (cytokines)

Inflammation

119

2GSH

120
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2GSH

• Vitamin D

• Curcumin

• Ginger

• Resveratrol

• EGCG

• Lipoic acid

121 122
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O2-

Zn

Zn
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127

Goel A et al. Curcumin as “curecumin”: from kitchen 
to clinic. Biochem Pharmacol. 2008;75:787-809.

• Pilot phase I clinical trials have shown curcumin to be 

safe even when consumed at a daily dose of 12g for 3 

months.

• Other clinical trials suggest a potential therapeutic

role for curcumin in diseases:

• familial adenomatous polyposis

• inflammatory bowel disease

• chronic anterior uveitis

• ulcerative colitis

• colon cancer

• pancreatic cancer

• arthritis

• hypercholesteremia

• atherosclerosis

• pancreatitis

• psoriasis

128

O2-

Zn
Ginger/turmeric **

**

Zn

**
**

129

The best way to survive the flu, COVID-19, and any other virus is to:

1. Get your weight normal

2. Get your glucose levels normal

3. Get your vitamin D level normal

4. Take vitamin C, zinc, etc. (ginger, 

turmeric, elderberry, etc.)

5. Replace refined food calories with

vegetation

Very simple and generally has immediate 

anti-inflammatory benefits that reduce a 

hyper-immune response to a virus…and 

there will always be new viruses that 

emerge, so we should all be prepared.

130
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[Printed first in 1945 or earlier]
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RH 
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Vit E Vit C

Vit C NADPH

NADP+
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GP GR
(Selenium)  (B2)

LOX

Nociception

GP

Vit E

2GSH

GSSG
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NADP+

Ribose-5-PXylulose

Nucleotides

Pyruvate

ATPCysteine
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Glutam ic 

Acid

K+

Mg++ 
Krebs

Glycogen

G1P

Mg++

F6P G6P
Mg++

Mg++ HK
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*GSSG

*CoQ10

*Lipoic acid

2GSH
Fruit, 
veg

HMS
Enzymes:

G6PD * & Vitamin D*

6-PGD

Red

wine MDA

lipoic acid, vitamin D

ALCAR Mg++

CoQ10
(MDA = malondialdehyde)

acid [Singulair]

B1, B2, B3, B5,

Fe, GSH, Mg, Glucose
Mn, Ca, a-LA

NF-kB inhibitors: 

ginger, turmeric, 

rosemary, etc.,

vit D, lipoic acid, 
n-3s, dark choc,

flavonoids, GI/GL

Cellular Antioxidant Defense

[Remicade, Enbrel, Humira]

R 
Mito O2 

ROO

NF-kB

[PLA2] & [COX, LOX] [TNF*]

[Corticosteroids] [VEGF**] [MMPs]

Phospholipids

ROOH

Arachidonic
[NSAIDs]
[Aspirin] 
[Tylenol] COX

VEGF** inhibitors[Lucentis, Avastin]

For central nociceptive inhibition: [Opioids, pregabalin (Lyrica), Cymbalta]

COX 

LOX

EPA 

DHA

NADPH Glycolysis

PGE3, LTB5, 18R-resolvin

Muscle [adipose & liver] 

Normal cortisol levels; 

insulin (zinc); B3, GSH,

chromium, Mn, Mg++,  Glucose

Not required for non-  TNF* causes pain
insulin sensitive cells  and inhibits the

*

*

Irreversibly crosslink

RH phospholipids, proteins,

(AA)  nucleic acids

Acute and chronic inflammation are 

also associated with fibrinogen,

17S-resolvin, neuroprotectin  
cytokines, and bradykinin –

inactivated by proteolytic enzymes.

insulin receptor. 
[Metformin; 
Avandia, Actos]

Fruit, 
veg

Fruit, 
veg

[White willow] Fruit, [Boswellia] 
[Ginger] veg [Ginger]
[Turmeric] [Turmeric]
[Bromelain] PGE2 LTB4

Inflammation &

136

a-LA

ALCAR

ATP

synthesis
Glycolysis: Mg++

Krebs: B-vitamins, Mg,

•  Insulin stimulates Fe, 
Mn, a-LA, ALCAR

•  Statins inhibit

Electron transport:

CoQ10, a-LA, Heme A 
(B2, B5, B6, biotiin, iron, 
copper, zinc)

*

*

*

137

Nucleus

LOX
LTB-4 

IL-1

IL-6

TNF 

MMPs 

VEGF

PGE-2 

LTB-4 

IL-1

IL-6 

TNF 

MMPs 

VEGF

Group IV 

neuron

PLA-2

AA COX  PGE-2

NF-κB

Free 

radicals

• IL-1, IL-6, TNF

• Substance P

20% refined sugar, 20% refined 

flour, 20% refined oils of total 

calories

• Hyperglycemia

• Lipopolysaccharide

© 2013 David Seaman, DC

• High dietary n-6

Liver

Fibroblasts

PAIN

hsCRP

Adiposopathy

Macrophages

• Low vit D

• Low dietary n-3

• Low dietary magnesium

• Low vitamin D

• Dysbiosis & low probiotics

• Low HDL cholesterol

138
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Alpha-linolenic 

acid [ALA] (n-3)

Linoleic acid 

[LA] (n-6)

PGE2

Pro- & anti-inflammatory eicosanoid synthesis

Eicosatetraenoic acid

Eicosapentaenoic Docosahexaenoic

COX-1,2

PGE1

TXA1

Gamma-linolenic 

acid (GLA)

Elongase

Elongase

TXA2

PGI2 PGF2 LTB4

Grass-fed meat, 
chicken, n-3

eggs, etc., wild 
game, fresh fish

linolenic acid 

(DGLA)

PLA2

DGLA

Series 2: Pro-inflammatory

Series 1: Anti- 

inflammatory

PGE3
PGI3 PGF3 LTB5

Series 3: Anti-inflammatory

PGG3

PGH3

HPETE 

LOX

LTA4

LTC4 TXA3

LTA5

Increase: insulin, statins

Dihomo-gamma- Reduce: glucagon, EPA

Modulate: Ginger,
LOX turmeric, flavonoids, 

boswellia

Arachidonic 

acid (AA)
Inhibit:

PLA2 Corticosteroids

Modulate: 
Flavonoids, MgInhibit: NSAIDs

Modulate:

Trans fats
inhibit D-5-D

Grains, flours, corn, 
seeds, seed oils

Green vegetables, 
flaxseeds, chia,

hemp seeds

acid (EPA)

PLA2 
Elongase,
D-4-D

Series 4:

Anti-inflammatory

1. Docosatrienes

HPEPE 2. 17S-resolvins 

LOX  3. Neuroprotectins

LXA4

LXB4

LXA5 

LXB5

LOX

acid (DHA)

PLA2 

COX-1,2

18R-resolvins LOX

Trans fats D-6-D
inhibit

D-5-D

Trans fats 
inhibit

Trans fats D-6-D
inhibit

Octadecatetraenoic acid
Sugary, high GI
foods, n-6 oils

hyperinsulinemia

Grain-fed meat, 
chicken, n-6 eggs, 
etc.

Ginger, turmeric, COX-1,2 AA EPA 
COX-
1,2

Plants convert

1:1

COX-

flavonoids, 
White willow

PGG2

1,2

PGH2

COX-1,2

139 140
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5. Supplements:

• Magnesium (mag)

• Vitamin D (D)

• Omega-3 (3)

• Probiotics

• Polyphenols (ginger/turmeric)

The DeFlame Diet approach
1. Avoid excess calories…weigh what you weighed when you were in high-school or 

college

2. Avoid empty calories (refined sugar, flour, and oils) and excess salt

3. Maximize your nutrient/calorie ratio (example of whole grains vs vegetables)

4. Dietary options: 

Vegan

Omnivore 

Carnivore

• Iodine

• Vitamin C

• Zinc

• CoQ10

143

Electron micrograph of skeletal muscle. 

Which one is normal??
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Representative transmission electron microscopy of longitudinal sections 

of human skeletal muscle from a lean (T) and a type 2 diabetic (DM) 

research volunteer are shown (bar = 2.5 µm). The thickness of the 

perinuclear distribution of subsarcolemmal mitochondria was measured

using image analysis (National Institutes of Health image 1.61) and can be 

observed to be substantially depleted in type 2 diabetes.

Ritov VB et al. Deficiency of subsarcolemmal mitochondria in obesity and 

type 2 diabetes. Diabetes 2005; 54(1):8-14.

145 146
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© 2016 Dr. David Seaman
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153

Bonnet CS, Walsh DA. Osteoarthritis, angiogenesis and inflammation. 

Rheumatology (Oxford). 2005 Jan;44(1):7-16

154

155

Bone

Figure 2

Osteophyte

© 2019 David R. Seaman

OA cartilage

Synovial fluid

70% water 

Normal joint cartilage
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Proteoglycan aggregate (aggrecan)

Proteoglycan 

subunit

Figure 3

Hyaluronic acid

Individual 

glycosaminoglycan
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Figure 2

Synovial fluid

OA cartilage
70% water

Osteophyte

Bone

© 2019 David R. Seaman
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Figure 4

© 2019 David R. Seaman

Excess glucose (hyperglycemia), advanced glycation 

endproducts (AGEs), free radicals (FRs), oxidized LDL (oxLDL) 

cholesterol, omega-6 (n-6) fatty acids, and endotoxin get 

into joints and cause synovial cells and chondrocytes to 

overproduce cytokines and matrix metalloproteinases 

(MMPs), which causes joint cartilage degradation.

AGEs
oxLDL FRsn-6

FatFat

MMPs
Fat

Fat

Endotoxin Fat  Hyperglycemia Fat 
Cytokines

M1

M1

M1

Osteophyte

Rotting joint cartilage
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Arthritis Rheum. 1975;18(5):461-73.

160

Normal Cartilage: no n-6 fatty acids

Normal, young cartilages, in distinction from all other 

tissues examined, have unusually high levels of n-9 (20:3) 

PUFA (Mead acid) and low levels of n-6 PUFA.

This apparent deficiency is consistently observed in 
cartilage of all species so far studied (young chicken,fetal 
calf,new born pig, rabbit, and human), even though levels 
of n-6 PUFA in blood and all other tissues is normal.

Because eicosanoids, which are derived from EFA, have 
been implicated in the inflammatory responses 
associated with arthritic disease, reduction of n-6 PUFA 
and accumulation of the n-9 20:3 acid in cartilage may be 
important for maintaining normal cartilage structure.

Adkisson HD et al. Unique fatty acid composition of normal cartilage: discovery of 

high levels of n-9 eicosatrienoic acid and low levels of n-6 polyunsaturated fatty 

acids. FASEB J. 1991; 5(3):344-53.

161 162

27



Lipid deposition in the joint is observed 

at the early stages of osteoarthrititis (OA) 

before the occurrence of histological 

changes.

163

Figure 4

© 2019 David R. Seaman

Excess glucose (hyperglycemia), advanced glycation 

endproducts (AGEs), free radicals (FRs), oxidized LDL (oxLDL) 

cholesterol, omega-6 (n-6) fatty acids, and endotoxin get 

into joints and cause synovial cells and chondrocytes to 

overproduce cytokines and matrix metalloproteinases 

(MMPs), which causes joint cartilage degradation.
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FatFat

MMPs
Fat

Fat

Endotoxin Fat  Hyperglycemia Fat 
Cytokines

M1

M1

M1

Osteophyte

Rotting joint cartilage
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Adipokines have been shown to be key 

regulators of OA pathogenesis.

165

Adipokines have been shown to be key 

regulators of OA pathogenesis.

166

Representative transmission electron microscopy of longitudinal sections 

of human skeletal muscle from a lean (T) and a type 2 diabetic (DM)

research volunteer are shown (bar = 2.5 µm). The thickness of the 

perinuclear distribution of subsarcolemmal mitochondria was measured 

using image analysis (National Institutes of Health image 1.61) and can be

observed to be substantially depleted in type 2 diabetes.

Ritov VB et al. Deficiency of subsarcolemmal mitochondria in obesity and 

type 2 diabetes. Diabetes 2005; 54(1):8-14.
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Figure 4 
Muscle mitochondria
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Muscle mitochondria = Mt

Tendon

Figure 4

© 2019 David R. Seaman
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Figure 3

© 2019 David R. Seaman
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Muscle macrophages
Figure 5

© 2019 David R. Seaman
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Muscle cells
Figure 6

© 2019 David R. Seaman

DeFlamed

Tendon

Rotting
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Figure 7

© 2019 David R. Seaman
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Figure 7

© 2019 David R. Seaman
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DeFlamed vs Rotting muscle

Tendon

• Muscle cell atrophy

• Lipotoxic fatty infiltration (Ce, Dg, Tg, PA)

• Reduced mitochondria (Mt)

• Reduced satellite cells (S)

• Endotoxin

• Inflammatory M1 macrophages

• Normal muscle cells

• Normal fat stores (Tg)

• Normal mitochondria (Mt)

• Normal satellite cells (S)

• No endotoxin

• DeFlaming M2 macrophages

© 2019 David R. Seaman
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DeFlamed vs Rotting muscle

Tendon

• Muscle cell atrophy

• Lipotoxic fatty infiltration (Ce, Dg, Tg, PA)

• Reduced mitochondria (Mt)

• Reduced satellite cells (S)

• Endotoxin

• Inflammatory M1 macrophages

• Normal muscle cells

• Normal fat stores (Tg)

• Normal mitochondria (Mt)

• Normal satellite cells (S)

• No endotoxin

• DeFlaming M2 macrophages

© 2019 David R. Seaman

Figure 8
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Representative transmission electron microscopy of longitudinal sections 

of human skeletal muscle from a lean (T) and a type 2 diabetic (DM)

research volunteer are shown (bar = 2.5 µm). The thickness of the 

perinuclear distribution of subsarcolemmal mitochondria was measured 

using image analysis (National Institutes of Health image 1.61) and can be

observed to be substantially depleted in type 2 diabetes.

Ritov VB et al. Deficiency of subsarcolemmal mitochondria in obesity and 

type 2 diabetes. Diabetes 2005; 54(1):8-14.

178

Med Sci Sports Exerc 2009;41:1194-1197.

If tendinopathy is confirmed to be associated with 
dyslipidemia and the metabolic syndrome in larger 
studies, it may be appropriate to redefine our 
concept of tendinopathy to that of a cardiovascular 
disease (CVD).

In this case, we may be able to draw considerably on 
CVD research to improve our understanding of 
tendinopathy, and perhaps treating CVD risk factors 
will improve the treatment of tendinopathy.
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Figure 2
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BMC Musculoskelet Disord 2010, 11:41.
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40”

33”
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35”

28”

183 184

185

• Omega-3 (3)

• Probiotics

The DeFlame Diet approach
1. Avoid excess calories…weigh what you weighed when you were in high-school or 

college and maintain normal levels of inflammatory markers

2. Avoid empty calories (refined sugar, flour, and oils) and excess salt

3. Maximize your nutrient/calorie ratio (example of whole grains vs vegetables)

4. Dietary options: 

Vegan

Omnivore 

Carnivore

5. Supplements:

• Multivitamin/mineral

• Magnesium (mag)

• Vitamin D (D)

• Polyphenols (ginger/turmeric, etc.)

• Iodine (contraindicated in Hashimoto’s disease)

• Vitamin C

• Zinc

• CoQ10

• Glucosamine/chondroitin

186
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