
Astrophysical Anatomy and Biological Constraints
Anatomy  ·  Answer Key  ·  18 Questions

1. What is the primary anatomical cause of 'puffy face, bird leg' syndrome experienced
by astronauts in microgravity?

A) Increased production of red blood cells

B) Cephalad fluid shift
C) Atrophy of the pelvic floor

D) Bone marrow density loss

2. In the absence of a gravity vector, which specific ocular anatomical structure is
most frequently associated with Visual Impairment Intracranial Pressure (VIIP)
syndrome?

A) The retinal pigment epithelium

B) The posterior sclera
C) The fovea centralis

D) The crystalline lens

3. Due to the lack of mechanical loading in space, which part of the human femur
experiences the most rapid mineral density loss?

A) The trochanteric region

B) The femoral neck
C) The distal epiphysis

D) The linea aspera

4. Which physiological process is responsible for the decrease in plasma volume during
the initial phase of spaceflight?

A) Increased renal excretion of atrial natriuretic peptide
B) Enhanced erythropoiesis

C) Vasoconstriction of the carotid sinus

D) Increased absorption in the small intestine

5. What is the primary anatomical effect of ionizing cosmic radiation on the
hematopoietic system?

A) Hyperplasia of the thymus

B) Increased osteoblast activity

C) Depletion of stem cells in the red bone marrow
D) Enlargement of the spleen
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6. During long-duration spaceflight, the 'space adaptation syndrome' affects the
vestibular system. Which anatomical component of the inner ear is primarily
responsible for this sensory conflict?

A) The Eustachian tube

B) The organ of Corti

C) The otolith organs
D) The helicotrema

7. The human circadian rhythm is regulated by the suprachiasmatic nucleus. In orbital
environments, which anatomical pathway is most disrupted due to altered light-dark
cycles?

A) The retinohypothalamic tract
B) The vestibulocochlear nerve

C) The corticospinal tract

D) The olfactory bulb

8. Which structural protein in the human body undergoes significant degradation in
microgravity due to the 'uncoupling' of bone remodeling?

A) Keratin

B) Type I Collagen
C) Elastin

D) Myosin heavy chain

9. In microgravity, the reduction in cardiovascular workload leads to the atrophy of
which specific myocardial structure?

A) The interventricular septum

B) The left ventricular wall
C) The mitral valve leaflets

D) The chordae tendineae

10. What anatomical measurement is used to monitor the potential 'brain shift' or
changes in intracranial pressure in spaceflight?

A) Optic nerve sheath diameter
B) Pupillary light reflex latency

C) Saccadic eye movement speed

D) Cochlear fluid velocity
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11. Which anatomical gland is known to show altered secretion rates of melatonin in
astronauts, impacting sleep cycles in space?

A) The adrenal gland

B) The pituitary gland

C) The pineal gland
D) The thyroid gland

12. The lack of hydrostatic pressure in space affects the venous system. Which venous
anatomical structure is most prone to distension and altered flow patterns?

A) The jugular vein
B) The femoral vein

C) The saphenous vein

D) The popliteal vein

13. Which component of the human musculoskeletal system is most susceptible to
'shortening' or contracture during prolonged periods in the 'fetal position' adopted
during microgravity rest?

A) The quadriceps

B) The psoas major
C) The gastrocnemius

D) The latissimus dorsi

14. Exposure to microgravity induces changes in the anatomical arrangement of the
'otoconia'. Where are these structures located?

A) The semicircular canals

B) The utricle and saccule
C) The cochlear duct

D) The tympanic cavity

15. Which anatomical feature of the human spine is responsible for the increase in
stature (up to 5cm) observed in astronauts?

A) The thickening of the vertebral bodies

B) The expansion of intervertebral discs
C) The elongation of the spinal ligaments

D) The straightening of the kyphotic curves

16. What physiological phenomenon occurs in the lower extremities of astronauts that
is directly linked to the loss of calf muscle mass?

A) Increased intramuscular adipose tissue

B) Decreased capillary density

C) Hypertrophy of the connective tissue sheath

D) Reduced mitochondrial volume density
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17. How does the lack of gravity affect the anatomical distribution of blood volume in
the thoracic cavity?

A) It increases pressure in the pulmonary arteries
B) It causes pulmonary edema

C) It leads to a decrease in stroke volume

D) It causes right ventricular hypertrophy

18. Which anatomical barrier in the human body is suspected to have increased
permeability when exposed to high-energy solar particle events?

A) The blood-brain barrier
B) The glomerular filtration barrier

C) The alveolar-capillary membrane

D) The intestinal mucosa
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