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Prerequisites

In order to be able to take the exam the students must have passed the 1% year exams: “Building bodies, from
gametes to organs”, “Principles of the Living Matter”, “Cells, Molecules and Processes”, “Body Architecture”
and “The Cell: Function and Control”.

However, in order to profitably attend the course, the students must absolutely have acquired the main
concepts of cellular function and regulation and the basis of neurobiology, as covered by 1% year course “The
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3 — Acoustics — Hearing and sound processing — Vestibular function

Learning goals:

Physics: study the basics of waves and harmonic motion, examine the rules of sound wave propagation; understand
the concepts of standing waves, acoustic impedance, Fourier analysis, interference and resonance;
biophysically model the ear and the hearing mechanisms; discuss ultrasounds and Doppler effect in medicine

Anatomy: study the structure of the external, middle and inner ear; describe the labyrinth and the cochlea, the
acoustic and vestibular pathways and the medial longitudinal fasciculus.

Physiology: study the frequency band of audible sounds and amplification by the middle ear, describe the
mechanoelectrical transduction mechanism in hair cells; understand the principles and mechanisms of
frequency decomposition, scale compression and processing of auditory input: pitch, timber, intensity,
localization; understand the memory for sounds and the central processing of sound; explore the mechanical
responses of the semicircular canals and the otolithic organs to perturbations; explain the differences between
cochlear and vestibular transduction; study the contribution of the labyrinth to gaze control and posture

4 - Chemoceptors, smell and taste

Learning goals:
Anatomy: describe olfactory and taste receptors and the functional interaction between taste and olfactory pathways
in perception.
Physiology: study the mechanism of sensory transduction in smell and the various mechanisms of sensory
transduction in taste; understand the vital importance of olfaction and explain why it requires a cortex

5 - Movement control

Learning goals:

Anatomy: overview the descending pathways: the medial and lateral systems; reticulo-spinal, vestibulo-spinal and
rubro-spinal tracts; describe the origin and course of the pyramidal tract, the structural features of the motor
cortex and the location of the primary and secondary motor areas; build a comprehensive view of motor
control by the descending systems; describe the organization of the cerebellum, its microcircuitry, inputs and
outputs; describe the structures that constitute the basal ganglia circuitry, the intrinsic connections, their
inputs and outputs and the four parallel paths that run across them

Physiology: illustrate the hierarchical organization of the motor system; analyse somatic and visceral reflexes in the
spinal cord/brain stem and the general neural network underlying spinal automatism; recognize Central
Pattern Generators in
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7 — Energy balance
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Assessment

The exam is comprised of three parts:

1. Evaluation of the skills on the neurological examination of the patient
2. Written examination: Multiple Choice Questions or similar tests
3. Oral examination

1. Physical examination: this part of the exam consists in a pass-or- fail evaluation. Students will be asked
to perform part of the checklist they have learned during the Practicals. This part or the exam must be
passed to proceed to the written part.

2. Written test: Multiple Choice Question or similar test. The test consists of 60 items (18 Anatomy, 12
Physics, 12 Biochemistry, 18 Physiology). Time allotted: 90 minutes.
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Since failing this exam implies repeating the second year, in the last call before the beginning of next
academic year the students who failed all previous sessions will be given the opportunity — on this exam
session only — of an oral interview even if they failed the written test. The oral interview will aim at possibly
revising the judgement and discussing their learning performance and possible problems for tutoring.

Only students who did attend (and failed) the last previous call will be offered this opportunity.

Texts
Anatomy, Physics, Biochemistry: refer to 1% year textbooks

Physiology:

Guyton and Hall — Textbook of Medical Physiology, 13" ed. Elsevier, 2016.

W.F. Boron, E.L. Boulpaep — Medical Physiology, 3" ed. Elsevier, 2017.

E.R. Kandel, J.H. Schwartz et al. — Principles of neural science. McGraw Hill 2013.



