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1. Liver releases angiotensinogen. 
2. Kidney releases renin → converts 

angiotensinogen to angiotensin I. 
3. Lungs (ACE) convert angiotensin I → 

angiotensin II.
4. Angiotensin II causes vasoconstriction and 

stimulates aldosterone release. 
5. Blood pressure and blood volume increase.

ACE Cycle



1. eNOS produces NO from L-arginine. 
2. NO should cause vasodilation via cGMP. 
3. Some NO reacts with oxyhemoglobin (Oxy-Hb). 
4. Oxy-Hb is converted to methemoglobin (Met-Hb). 
5. NO is consumed/scavenged. 
6. Less NO available → vasoconstriction and 

endothelial dysfunction.

Nitric Oxide Cycle



1. Obstructive

Asthma, COPD, Bronchiectasis

2. Restrictive

Fibrosis, Sarcoidosis

3. Infectious

Viral/Bacterial Pneumonia, TB

4. Vascular

Pulm. Hypertension, Pulm. Edema

5. Immune-Med.

Eosinophilic, Autoimmune Pneumonitis

6. Environmental

Mold/CIRS, Occupational, VOCs

The Big 6 Pathology Categories

Lungs



Reduced lung expansion.

Examples
• Pulmonary fibrosis 
• Sarcoidosis 
• Interstitial lung disease 
• Autoimmune lung involvement 
Symptoms
• Exertional dyspnea (SOB) 
• Dry cough 
• Fatigue 
• Exercise intolerance 
Functional Drivers
• Chronic inflammation 
• Autoimmunity 
• Oxidative stress 
• Mitochondrial dysfunction 
• Environmental exposures

Restrictive Lung Disorders Mechanism



Measurement Restrictive Obstructive

TLC

RV

FEV1

FVC

FEV1 / FVC (~80%) WNL - 

The Measurements

Definitions
TLC: total lung capacity
RV: residual volume (volume after max exhale)
FEV1: forced expiratory volume in 1 second
FVC: forced vital capacity (volume exhaled after TLC)
FEV1 / FVC ratio: % of FVC exhaled in first second



Pulmonary Fibrosis

Nonidiopathic interstitial pulmonary fibrosis (non-IPF) describes a group 

of interstitial lung diseases (ILD) that cause inflammation and fibrosis of 

the lung interstitium, leading to impaired gas exchange due to a known 

cause. Depending on the specific disorder, it can also affect the trachea, 

bronchi, bronchioles, alveoli, and pleura. Most of these diseases are 

characterized by clinical, radiographic, pathologic, and physiologic 

findings. The classic features often include progressive shortness of 

breath and cough, chest imaging abnormalities, and inflammatory and 

fibrotic changes on histology. A restrictive pattern with a decreased 

diffusing capacity for carbon monoxide (DLCO) is often seen in 

pulmonary function testing (PFT).[1]

https://www.ncbi.nlm.nih.gov/books/NBK557765/


Pulmonary Fibrosis



Pulmonary Fibrosis



Pulmonary Fibrosis



Pulmonary Fibrosis

→ Injury and healing never complete their cycles.



Sarcoidosis is a multisystem granulomatous disorder of unknown 

etiology that primarily affects the lungs and lymphoid organs. 

Additional organs may become involved over time. Sarcoidosis was 

first reported in 1877 and remains a concern for clinicians and 

pathologists. The disease may remain silent, and most patients remain 

asymptomatic for a prolonged period. Patients may later present with 

nonspecific symptoms or organ failure. Sarcoidosis is a challenging 

diagnosis for clinicians, and histopathology remains the gold standard 

for diagnosis.

Sarcoidosis

*Granulomatous inflammation is a specialized, long-lasting type of chronic inflammation. 
It occurs when your immune system attempts to "wall off" and isolate foreign invaders or 
substances it cannot easily destroy. This process creates tightly clustered microscopic 
nodules of immune cells, which are known as granulomas. (NIH)



Sarcoidosis



Sarcoidosis



Sarcoidosis



→ immune system ”walls off" something it perceives as 
foreign, even when no infectious organism can be identified.

Sarcoidosis

→ Injury and healing never complete their cycles.

Pulmonary Fibrosis





Barrier systems tend to reflect each other.

- If pharma is not stopping the lung barrier from 
destroying itself, you’re unlikely to impact from 
there. 

- Dig in on the other barrier systems.
- Look for the dysbiotic patterns.
- Find the drivers (environmental and lifestyle).
- Focus on systems management rather than 

organ management.



We Want to Hear from You!

biogenetix.com/survey

Give us your Casual Friday feedback 

with this short 5-question survey.
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