
Human Physiology and Space Exploration
Solar System And Human Health  ·  Practice Test  ·  20 Questions

1. Which specific physiological change occurs to the human cardiovascular system
during prolonged exposure to microgravity in Earth's orbit?

A) Increased peripheral arterial resistance

B) Cephalad fluid shift leading to decreased stroke volume

C) Expansion of plasma volume

D) Permanent thickening of the left ventricular wall

2. What is the primary mechanism by which solar particle events (SPEs) pose a direct
health risk to astronauts beyond the protection of Earth's magnetosphere?

A) Thermal tissue ablation

B) DNA strand breaks from high-energy ionizing radiation

C) Induction of systemic autoimmune deficiency

D) Increased ocular pressure

3. Exposure to long-term microgravity results in significant bone density loss. Which
skeletal regions are typically the most affected in astronauts?

A) Skull and mandible

B) Cervical vertebrae

C) Pelvis and lumbar spine

D) Distal phalanges

4. What is the 'Space Adaptation Syndrome' primarily attributed to in the initial
stages of spaceflight?

A) Sensory conflict between vestibular and visual inputs

B) Rapid accumulation of cosmic rays in the pineal gland

C) Hypobaric stress on the pulmonary alveoli

D) Electrolyte imbalances caused by solar flares

5. Regarding human vision in microgravity, what is the pathophysiology of Spaceflight
Associated Neuro-ocular Syndrome (SANS)?

A) Corneal flattening due to oxygen deprivation

B) Increased intracranial pressure causing optic disc edema

C) Retinal detachment from solar radiation

D) Lens opacification from cosmic ray interaction
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6. What happens to human muscle mass, specifically in the lower limbs, when performing
no resistive exercise in a microgravity environment?

A) Myofibrillar hypertrophy

B) Shift from slow-twitch to fast-twitch fibers

C) Atrophy primarily in anti-gravity postural muscles

D) Increased sarcomere density

7. What is the effect of the lack of a circadian rhythm-entraining environment
(day/night cycle) on human endocrine function in deep space?

A) Increased serum testosterone

B) Suppression of melatonin secretion

C) Permanent hyperthyroidism

D) Heightened cortisol baseline stability

8. In the context of space radiation, which specific biological phenomenon is
described by the 'bystander effect'?

A) Direct damage to cell surface receptors by solar wind

B) Irradiated cells signaling neighboring non-irradiated cells to undergo damage

C) The protective effect of the ISS shielding on DNA repair enzymes

D) Rapid cellular regeneration induced by cosmic rays

9. What is the primary renal health risk posed by the combination of microgravity and
the recycled water supply on the International Space Station?

A) Nephrolithiasis (kidney stones) due to calcium mobilization

B) Decreased glomerular filtration rate

C) Chronic polyuria

D) Renal cortical hypertrophy

10. What is the impact of Earth's magnetic field on human health by protecting the
body from solar wind?

A) It prevents the accumulation of ozone in the lungs

B) It mitigates the risk of acute radiation syndrome from Galactic Cosmic Rays

C) It facilitates the production of Vitamin D in the dermis

D) It minimizes the atmospheric ionization that affects skin integrity

11. How does the absence of hydrostatic pressure in space impact the human lymphatic
system?

A) Rapid proliferation of lymphocytes

B) Impaired lymph drainage and potential immune system dysregulation

C) Increased production of B-cells

D) Complete cessation of lymph node function
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12. Which neurotransmitter system is heavily implicated in the cognitive impairment
sometimes observed in astronauts due to prolonged isolation and sensory deprivation?

A) Dopaminergic

B) GABAergic

C) Serotonergic

D) Acetylcholinergic

13. During a deep space mission, what is the consequence of 'deconditioning' on the
human orthostatic tolerance?

A) Inability to regulate heart rate during transition to gravity

B) Heightened sensitivity to atmospheric pressure changes

C) Increase in venous return

D) Improved tolerance to high-G maneuvers

14. What is the major metabolic change observed in astronauts related to bone
resorption?

A) Increased serum calcium levels

B) Decreased bone resorption markers in urine

C) Increased calcitonin secretion

D) Rapid bone mineralization

15. Why is the 'thirst mechanism' often suppressed in astronauts during the first few
days of spaceflight?

A) Changes in hypothalamic osmoreceptor sensitivity

B) Increased vasopressin secretion

C) High levels of ambient humidity

D) Reduced metabolic rate

16. What impact do cosmic rays have on the human central nervous system over very long
durations, such as a Mars mission?

A) Increased neurogenesis

B) Potential for accelerated age-related cognitive decline

C) Enhanced synaptic plasticity

D) Decreased sensitivity to neurotransmitters

17. What specific hematological change is commonly observed in astronauts upon
reaching orbit, contributing to 'space anemia'?

A) Increased red blood cell production

B) Rapid destruction of erythrocytes (hemolysis)

C) Increased hemoglobin synthesis

D) Decreased white blood cell count
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18. How does solar radiation affect human skin over long-term exposure outside the
ISS?

A) Accelerated collagen production

B) Increased risk of stochastic skin mutations

C) Improved vitamin D synthesis efficiency

D) Reduced melanin production

19. Which part of the inner ear is most affected by the transition to microgravity,
leading to balance issues?

A) Cochlea

B) Semicircular canals and otolith organs

C) Eustachian tube

D) Tympanic membrane

20. What is the primary concern regarding human immune function during long-duration
spaceflight?

A) Increased autoimmune response

B) Latent viral reactivation due to immune dysregulation

C) Enhanced T-cell maturation

D) Reduced susceptibility to common allergens
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