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Flight crews are directly responsible for the safety of flight

operations, and the main challenge for aerospace medicine

practitioners is to ensure the medical fitness and performance

readiness of generally “normal” individuals who work in “abnormal”

aerospace environments
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Clinical Aerospace Medicine & Medical Certification/Clearance Issues
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➢ Clinical aerospace medicine issues impacting health monitoring,

prevention, screening, diagnosis and treatment

➢ Most medical personnel around the world are not likely to be very

familiar with the field of microbiomics

➢ Aerospace medical certification/licensing issues (fitness for flight) –

Microbiomics can have an impact on the medical clearance of flight

crews
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Microbiomics









• The composition and functional impact of the

microbiome in the human body jointly

develops from birth and is affected by the

person’s nutrition, genetic composition,

general lifestyle, self-imposed stress and

exposure to environmental stress factors

• The interaction of the GI microbiome with

human cells influences the regulation of some

metabolic pathways and immune-inflammatory

pathways impacting the intestines, liver,

muscle, and brain

• A decrease in the desirable GI microbiome

can lead to deterioration in GI, endocrine,

neurologic or immune functions, and could

lead to diseases



• Probiotics/Prebiotics

• Pre/Probiotics and Improved Immune Function

• Probiotics vs Antibiotics

• Antibiotics and Microbiome

• Food-Borne Pathogens

• Role of pre/probiotics against foodborne pathogens

• Bacteria and Dietary-Derived Metabolites

• Role of Plant/Soil Microbiome

• Microbiome-Directed Foods
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Probiotics are types of

living friendly bacteria

similar to those that

inhabit the GI tract used

to adjust the microbiome

to protect the individual
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Prebiotics are nutrients that ‘feed’ the good bacteria





Foodborne 

Pathogens

Probiotics

Reduce

Foodborne

Pathogens
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Bacteria and Dietary-Derived Metabolites
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Plant & Soil Microbiome – Impact on the Human Microbiome



• Inhibition of Disease Vectors

• Traveler’s Diarrhea

• Respiratory Infections

• Asthma

• Drug Metabolism

• Multidrug Resistance

• Impaired Immunity

• Irritable Vowel Syndrome

• Inflammatory Bowel Disease

• Multiple Sclerosis

• Acute Mountain Sickness
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• Traumatic Brain Injury – Gut/Brain/Axis

• Blast Injury – Infection – Gut Microbiome

• Wound Infections – Skin Microbiome

• Wound Healing – Skin Microbiome
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• Chemicals

• Heavy Metals

• Hypoxia

• Hypobaria

• Microgravity
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The microbiome plays an important role in regulating many

physiological and pathological processes in the human body

NASA is currently sponsoring the “Study of the Impact of Long-

Term Space Travel on the Astronaut’s Microbiome. The goal of

this study is to determine how the composition of the human

microbiome is altered during long-term space exploration and to

evaluate its potential impact on space crew health
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NASA Twins

Study



• Activation/Inhibition of Neuronal Activity

• Stress & Performance

• Cognition

• Anxiety/Fear

• Sleep/Circadian Rhythm Disruption

• Neurochemical/Neurotransmitter

• Microbiome Gut-Brain Axis/Circuits
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• Microbiome Biosensors for Health/Disease

• Microbiome Forensic Identity Marker

• Dietary Effects at Low/High Elevation/Altitude on the 

Microbiome

• Chemotherapy effects on microbiome

• Lung microbiome and health risks of particulate 

matter/emissions (smoke)

• Effects of indoor microbiomes in enclosed environments 

on humans
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