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Microgravity Disorients Human Sperm: A Scientific Insight
Description

Any prospective endeavors humanity undertakes to extend its presence beyond the confines of Earth face a
formidable challenge: microgravity appears to disorient sperm, rendering them uncertain about their
directional trajectory.

A research team spearheaded by experts from the Technical University of Catalonia and Dexeus University
Hospital in Spain meticulously collected 15 human sperm samples, bifurcating each sample. One half
remained on terrestrial ground, while the other half was subjected to the altered conditions of microgravity
through parabolic flights.

The analysis revealed that the sperm samples exposed to the atmospheric shifts during flight exhibited
marked reductions in both motility and vitality—specifically, the count of viable sperm. While microgravity
did not induce complete mortality of the sperm, it resulted in significant deleterious effects on their health.

Inteenational Space Station
Previous experiments involving animal sperm have been conducted aboard the International
Space Station. (NASA/Roscosmos)

The researchers elucidated that although sperm were not entirely obliterated, substantial deviations in
vitality and motility were observed in response to the counterintuitive gravitational alterations, implying
even greater impairments could ensue with prolonged exposure.

Notably, the curvilinear velocity of sperm, indicative of their capacity to target and ascend towards an
ovum, was particularly compromised, suggesting a pronounced decrease in the likelihood of fertilization
under microgravity circumstances.

Encouragingly, certain dimensions of sperm health, including DNA fragmentation, morphology, oxidative
stress, and apoptosis (programmed cell death), appeared unaffected by microgravity exposure.

While the realm of this inquiry is nascent, it raises profound questions about reproductive feasibility in
extraterrestrial environments—not merely concerning natural procreation but also regarding assisted
reproductive technologies, such as in vitro fertilization (IVF), which could be imperative for establishing
human habitation on the Moon or Mars.

A critical inquiry remains as to the underlying mechanisms by which microgravity influences sperm
functionality, with researchers postulating potential disruptions in the biochemical processes essential for
maintaining sperm viability.

"Further investigations are pivotal before considering assisted reproductive techniques as viable options for
human reproduction in extraterrestrial locales," the researchers noted.

As aspirations for sustainable off-Earth settlements materialize, understanding the biological underpinnings
of reproduction assumes paramount importance. Although matters of intimacy have not occupied a primary
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focus during space missions thus far, leading to a dearth of knowledge in this fundamental area, empirical
studies on human sperm are greatly needed to elucidate the influence of microgravity on our most
foundational biological processes.

"With imminent plans for prolonged space missions and burgeoning interest in space tourism, the
exploration of the potential for human conception in microgravity has become increasingly salient," the
researchers asserted.

The findings have been published in Acta Astronautica.

Vocabulary List:

1. Microgravity /'mar.krov,graev.iti/ (noun): A condition in which people or objects appear to be weightless
typically occurring in orbit.

Motility /mou'til.1.ti/ (noun): The ability of an organism or cell to move independently.

Viability /vaia'bil.1.ti/ (noun): The ability to live develop and function effectively.

Apoptosis /,aep.avp'tov.sis/ (noun): The process of programmed cell death in multicellular organisms.
Fertilization / f3:r.ta.lai'zer.fan/ (noun): The process of combining sperm and egg to create a new organism.

o vk whN

Implications /1mpli'keifenz/ (noun): The possible effects or consequences of an action or decision.

Comprehension Questions

Multiple Choice

1. Which research team conducted the study on the effects of microgravity on human sperm samples?

Option: Technical University of Catalonia and Dexeus University Hospital
Option: NASA and Roscosmos

Option: Harvard Medical School

Option: University of Tokyo

2. How many human sperm samples were collected for the study?
Option: 25
Option: 50
Option: 15
Option: 30

3. Which of the following was NOT affected by exposure to microgravity according to the study?
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Option: DNA fragmentation
Option: Motility

Option: Oxidative stress
Option: Apoptosis

4. What was particularly compromised in sperm under microgravity circumstances?

Option: DNA fragmentation
Option: Motility

Option: Morphology
Option: Curvilinear velocity

5. What specific area of human reproduction was highlighted as important for potential habitation on the
Moon or Mars?

Option: Sperm DNA analysis
Option: Ovum placement
Option: In vitro fertilization (IVF)
Option: Biological aging

6. Which publication features the findings of the study on sperm in microgravity?
Option: Journal of Reproductive Sciences
Option: New England Journal of Medicine

Option: Acta Astronautica
Option: Journal of Space Biology

True-False

7. Microgravity exposure resulted in complete mortality of the sperm samples.

8. Curvilinear velocity of sperm was unaffected by microgravity exposure.

9. The study emphasized the importance of understanding human reproduction for space tourism.

10. The researchers suggested that further investigations are unnecessary before implementing assisted
reproductive techniques in extraterrestrial environments.

11. Space missions have extensively explored the effects of microgravity on human sperm until now.

12. The study indicated a significant decrease in the likelihood of fertilization under microgravity
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circumstances.

Gap-Fill

13. The sperm samples exposed to microgravity during the study exhibited marked reductions in both
motility and vitality, but did not experience complete
14. The curvilinear velocity of sperm, indicative of their capacity to target and ascend towards an ovum,
was particularly compromised, suggesting a pronounced decrease in the likelihood of

under microgravity circumstances.
15. Researchers postulated potential disruptions in the processes essential for
maintaining sperm viability due to microgravity exposure.
16. Further investigations are pivotal before considering assisted reproductive techniques as viable options
for human reproduction in extraterrestrial
17. The exploration of the potential for human conception in microgravity has become increasingly

with imminent plans for prolonged space missions and burgeoning interest in
space tourism.
18. Understanding the biological underpinnings of reproduction assumes paramount importance as

aspirations for sustainable off-Earth settlements

Answer

Multiple Choice: 1. Technical University of Catalonia and Dexeus University Hospital 2. 15 3. Apoptosis
4. Curvilinear velocity 5. In vitro fertilization (IVF) 6. Acta Astronautica

True-False: 7. False 8. False 9. True 10. False 11. False 12. True

Gap-Fill: 13. mortality 14. fertilization 15. biochemical 16. locales 17. salient 18. materialize
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Vocabulary quizzes

Multiple Choice ( Select the Correct answer for each question. )

1. Which of the following is a method used by animals to hide or disguise themselves?

Option: Metabolic
Option: Camouflage
Option: Microgravity
Option: Viability

2. What is the name of the cells responsible for color change in animals like chameleons?

Option: Metamorphosing
Option: Chromatophore
Option: Decelerate
Option: Implications

3. Which term relates to the chemical processes occurring within a living organism in order to maintain life?

Option: Cognitive
Option: Metabolic
Option: Delineating
Option: llluminate

4. What is the act of escaping or avoiding something or someone?

Option: Neuronal
Option: Evasion
Option: Proliferation
Option: Obstruct

5. Which term refers to an observable event or occurrence that is considered extraordinary or impressive?

Option: Fertilization
Option: Phenomenon
Option: Viability
Option: Adorn

6. Which term means to provide insight or clarity on a subject?
Option: incapacitate
Option: illuminative
Option: obstruct
Option: implications

7. Which term describes food that is beneficial for health and growth?
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Option: fertilization
Option: irresistibly
Option: nutritionally
Option: motility

8. What are the possible effects or consequences of an action or decision?

Option: therapeutic
Option: amalgamated
Option: implications
Option: evasion

9. Which term refers to the ability of something to work or be successful?
Option: viability
Option: amalgamated
Option: microgravity
Option: delineating

10. What does the term "proliferation"” mean in the context of rapid increase or growth?

Option: correlate
Option: proliferation
Option: therapeutic
Option: delectable

Gap-Fill ( Fill in the blanks with the correct word from the vocabulary list. )

11. allows animals to blend in with their environment for protection.

12. The fox displayed impressive agility and cunning in its tactics.

13. Witnessing the aurora borealis is truly a natural

14. A balanced diet is essential for good functions.

15. Solving puzzles and riddles can enhance your abilities.

16. The chameleon's ability to change color is a form of natural

17. The rapid of technology has greatly impacted our daily lives.
18. Many people find gardening to be a and calming activity.
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19. Proper road maintenance is crucial to prevent debris from traffic flow.
20. The extensive market research helped determine the of launching a new
product.

Matching Sentences ( Match each definition to the correct word from the vocabulary list. )

21. Chameleons use cells to change color and blend into their surroundings.

22. Experiments conducted in space can take advantage of the effects of on various processes.

23. The two companies their resources to create a stronger market presence.

24. The professor used a detailed diagram to the complex chemical process.

25. The sperm's is essential for successful fertilization of the egg.

26. The chef prepared a five-course meal for the special occasion.

27. In order to lead a healthier lifestyle it is important to processed foods.

28. Data analysts often look for patterns that with specific trends in the market.

29. is the process of fusion between the sperm and the egg.

30. The aroma of freshly baked bread was drawing people into the bakery.

Answer

Multiple Choice: 1. Camouflage 2. Chromatophore 3. Metabolic 4. Evasion 5. Phenomenon 6. illuminative
7. nutritionally 8. implications 9. viability 10. proliferation

Gap-Fill: 11. Camouflage 12. evasion 13. phenomenon 14. metabolic 15. cognitive 16. camouflage

17. proliferation 18. therapeutic 19. obstruct 20. viability

Matching sentence: 1. chromatophore 2. microgravity 3. amalgamated 4. illuminate 5. motility 6. delectable
7. eschew 8. correlate 9. fertilization 10. irresistibly
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