Philosophical Implications of Human Biology

Advanced Philosophy - Practice Test - 14 Questions

1. Which neurochemical, often associated with reward pathways, plays a critical role
in motivation and learning, impacting theories of agency and free will?

A) Serotonin
B) Dopamine
C) GABA

D) Glutamate

2. The gut-brain axis, a bidirectional communication system, involves the vagus nerve
and influences mood and cognition. What percentage of the body's serotonin is produced
in the gut?

A) Approximately 10%

B) Approximately 50%

C) Approximately 90%

D) Less than 5%

3. Epigenetic modifications, such as DNA methylation, can alter gene expression
without changing the underlying DNA sequence. These modifications are demonstrably
influenced by environmental factors and lifestyle choices, raising questions about
determinism versus nurture in philosophical discussions of identity.

A) True, as these changes are heritable across generations.

B) False, as epigenetic changes are permanent and irreversible.

C) True, as these changes can be induced by factors like diet and stress.
D) False, as they only affect somatic cells and not germline cells.

4. The concept of consciousness is deeply explored in philosophy. What specific brain
region is primarily associated with the processing of sensory information and the
generation of conscious awareness, often referred to as the thalamocortical system?
A) Cerebellum
B) Brainstem

C) Cerebral Cortex and Thalamus
D) Amygdala
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5. Mitochondria, often called the '‘powerhouses of the cell,' generate ATP through
cellular respiration. Their role in cellular energy production is foundational to
organismal function, impacting philosophical considerations of vitalism and the nature
of life.

A) Mitochondria are primarily responsible for protein synthesis.

B) Mitochondria generate energy through photosynthesis.

C) Mitochondria produce ATP, the main energy currency of the cell.
D) Mitochondria are responsible for waste removal from the cell.

6. The plasticity of the brain, its ability to reorganize and form new neural
connections, is a key factor in learning and adaptation. This concept has profound
implications for philosophical ideas about personal identity and the malleability of
the self.

A) Brain plasticity is limited to childhood and ceases in adulthood.
B) Brain plasticity only occurs after significant brain injury.

C) The brain's ability to change and adapt is lifelong.

D) Brain plasticity is solely determined by genetic predispositions.

7. The immune system's complex network of cells, tissues, and organs works to defend
the body against pathogens. Its intricate signaling mechanisms and adaptive responses
have been analogized to complex decision-making systems, prompting philosophical
inquiry into distributed intelligence.

A) The immune system primarily relies on hormones for communication.

B) The immune system is a static defense mechanism with no adaptive capabilities.

C) The immune system uses cytokines and antibodies for cellular communication and defense.
D) The immune system is entirely controlled by the central nervous system.

8. Neurotransmitters are chemical messengers that transmit signals across a synapse.
Which neurotransmitter is crucial for muscle contraction and is also involved in
cognitive functions, relevant to understanding embodied cognition?

A) Dopamine

B) Serotonin

C) Acetylcholine

D) Norepinephrine
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9. The human microbiome, comprising trillions of microorganisms, has been shown to
influence various aspects of health, including digestion, immunity, and even mental
well-being. This interconnectedness challenges simplistic notions of the self as an
isolated entity.

A) The human microbiome is entirely composed of bacteria.

B) The human microbiome plays no role in digestion.

C) The human microbiome contains bacteria, viruses, fungi, and archaea.
D) The human microbiome is sterile at birth.

10. The concept of homeostasis, the body's ability to maintain a stable internal
environment, is crucial for survival. Philosophical debates about natural order and
equilibrium can be informed by the biological mechanisms of homeostatic regulation.

A) Homeostasis is maintained by random fluctuations in bodily processes.

B) Homeostasis refers to the body's ability to adapt to extreme external conditions.

C) Homeostasis involves feedback loops to regulate variables like temperature and pH.
D) Homeostasis is solely controlled by voluntary muscle actions.

11. The insula, a region of the cerebral cortex, is implicated in interoception -
the sense of the internal state of the body. Its role in subjective experience and
emotional awareness is central to discussions on phenomenology and embodiment.

A) The insula is primarily responsible for visual processing.

B) The insula plays a key role in processing emotions and bodily sensations.
C) The insula is mainly involved in motor coordination.

D) The insula's primary function is auditory perception.

12. The endocrine system, through hormones, regulates numerous physiological processes
including growth, metabolism, and reproduction. The influence of hormones on behavior
and mood is a significant factor in understanding the biological basis of human

action.

A) Hormones are only produced by the adrenal glands.

B) Hormones are released directly into the bloodstream and travel to target cells.
C) Hormones are primarily involved in nutrient absorption.

D) Hormones are eliminated from the body immediately after use.
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13. The phenomenon of phantom limb pain, where individuals experience sensations in a
limb that has been amputated, challenges purely materialistic views of the body and
mind, suggesting the brain's active role in constructing sensory reality.

A) Phantom limb pain is a purely psychological delusion with no neurological basis.
B) Phantom limb pain is caused by residual nerves at the amputation site sending incorrect
signals.

C) Phantom limb pain is a result of the brain continuing to map the missing limb in its
SEeNnsory cortex.

D) Phantom limb pain only occurs in individuals who experienced chronic pain before
amputation.

14. The complex interplay of glial cells (astrocytes, oligodendrocytes, microglia) in

the central nervous system, beyond their traditional role as 'support cells," is
increasingly recognized. Their involvement in synaptic function and immune responses
has implications for understanding neural networks and disorders.

A) Glial cells are exclusively responsible for nutrient transport to neurons.

B) Glial cells are static structures with no active role in neural communication.

C) Astrocytes modulate synaptic transmission and are involved in blood-brain barrier
maintenance.

D) Microglia are responsible for myelin sheath formation.
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