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Questions on Chapter 4: The Neurons That Shaped Civilization (In Ramachandran’s Book the Tell-Tale Brain: A Neuroscientist's Quest for What Makes Us Human)
a. Ramachandran is particularly enthusiastic about the discovery of specialized cells that are collectively referred to as “mirror neurons.”  What exactly are mirror neurons?
Mirror neurons is a term used to describe a distinct class of neurons which discharge both when individuals execute motor acts and when they observe other persons perform the same or a similar motor act. The first discoveries of these neurons were realized after studying the brains of monkeys. Brain activity in humans that is consistent with the role of the mirror neuronal system has been found in various brain areas, including the primary somatosensory cortex, the supplementary motor areas, the inferior parietal cortex, and the premotor cortex. 
Discoveries of the mirror neuronal system are one of the significant neuroscience milestones achieved in the last ten years. Mirror neurons represent a variety of visual partial neurons which fundamentally indicate about the social interactions of humans. They, essentially, respond to the actions that we observe in other persons. Interestingly, mirror neurons fire in the same manner when we recreate that action ourselves. Apart from imitation activities, the mirror neuronal systems have also been found to mediate numerous other complex and interrelated humanistic thought processes and behaviors. Defects in the mirror neuronal system are linked to mental disorders such as autism.
b. Ramachandran makes the case that mirror neurons could explain, in part, how the brain became prepared for the introduction of language for the first time in human history. Explain his arguments. What did mirror neurons contribute to allowing for language to develop?
Discoveries of the mirror neural systems in the frontal cortex of the macaques ignited heightened renewed interests in the study of the role of the mirror neurons and the motor systems in the processes of receptive language. These interests have notably developed primarily around two independent, logical and sometimes conflated postulates. The first postulate states that the motor systems that play a role in the production of speech play a critical role in the perception of speech sounds, an inkling similar to the postulates of the motor theory of how speech is perceived. The second idea is that the coding of the meaning of words used in denoting actions, at least partially, is in the motor regions of the brain used in the control and execution of the indicated actions. These two independent postulates; whereas one is concerned with the delamination of the neuronal grounds for the perceptions of the phonological forms of speech sound, the other is concerned with the delamination of the neuronal basis of different levels of representation/processing, that is word semantics.
Ramachandran argues, noting the work of Rizzolatti, that mirror neurons can help a person mime other person’s tongue and lip movements, which in turn, as he postulates can serve as a provision for the evolutionary grounds for speech. Once the ability to read a person's intentions and the ability to mime the vocalization of persons are established, a person has then effectively set in rolling two of the large basic events which have over time shaped language evolution. One chief is where the mirror neurons have been found, as Ramachandran postulates, are the ventral premotor areas of the monkey brains, a chief (as he postulates) precursor area of the speech center of the brain, the Broca’s area. This, however, does not negate the role of the brain as a language organ, and indeed, acknowledges that there exist various specialized parts of the human brain used for the expressive aspects of the human language, that is the Broca’s area. 
c. How might mirror neurons help us experience the emotion empathy?
The analogy and capacity of people to code “like me” between oneself and others potentially presents a fundamental prerequisite for developing social cognition which allows for the establishment of meaningful social binds between persons. As postulated, the mirror neurons system is a potential neurophysiological mechanism serving to drive this equivalence of self/other. Relevant to the mirror neuron system's proposed role in social cognition is evidence which suggests that – concertedly with the known function of the amygdala and activity of the anterior insula – the mirror neuron system potentially also gets involved in helping the self to decode the emotional state of other persons.  
Based on the embodying of the postulates of the Model of Emotion Understanding, facial muscle configuration to denote particulate emotional expressions (for example in the case of anger, pursing lips, scrunching up the nose and furrowing of the eyebrows) is an action that has indeed been linked with motor plans that get activated – through the firings of the mirror neuronal system – both when oneself display certain facial expressions, and in observations of  similar expressions in other people. The frontal part of the mirror neuronal system, which is connected through the anterior insula (that is the pars opercularis and the adjacent ventral premotor cortex) then modulates these activities in the limbic system of the brain (that is the amygdala) in which the given facial expression's emotions get felt by the person observing the facial expressions. In this archetype then, the internal stimulation of the emotions of other persons through these mechanisms are also postulated to support the self-abilities to empathize with other persons – especially in the affective (‘I get what you feel’; or ‘I feel what you feel’) forms of empathy).
Ramchandani argues that there exists empirical evidence to support the linkages between empathy – the several aspects of it – (in this case, a distinction has to be made between motor empathy and emotional empathy and perspective taking in the emotional and cognitive forms of empathy) and the mirror neuronal system activities. There occurrence and differentiation in the human brain are narrow, their location being adjacent to the ventral premotor cortex and the pars opercularis, including anteriorly and inferiorly to the parietal lobule (that is the human homologs of regions PF and F5 in brains of monkeys where the first discoveries of mirror neuron systems were made).
Further, the response activities of the mirror neural system to stimuli that are non-emotional has also been linked to the empathy and its cognitive aspects, including abilities to take perspectives and skills to show empathic concerns. The presentation of evidence suggesting the presence of mirror neurons in brain areas in charge of emotions is in itself fascinating. In simple terms, the meaning of this is that they enable a self to recognize the feelings of other people through simple observation. That this observation of other people’s emotions leads to the activation of the mirror neuronal system leading to at least a partly feeling of the emotional feeling of the persons being observed.
The triggering of empathic mirrors neurons is in a similar sense to the motor mirror neurons; they get triggered both when observing some experiencing emotion and when we experience feeling. Such findings provide the neurophysiological basis for the understanding of empathy, which in this sense is researchable and understandable.
d. Describe a clinical application (helping someone with a medical issue) that could be attributed to our mirror neurons.
Application in Autism
Appealingly, autism is hypothesized to be a condition caused by core deficits and dysfunction of the mirror neuron system so because such a postulate can account for the three significant symptomatology of the disease: deficits in motor functioning, impairment in language, and impairment in social functioning. After all, the mirror neuronal system is just an aggregation of highly specialized neurons in the premotor cortex. Conceivably then, disorders in this system can potentially lead to deficits in the motor functioning characteristic of autism. Besides, as presented, there exist strong empirical and theoretical correlations between language and the mirror neuron system. Dysfunctions of this systems have been postulated to account to the language disorders characteristic of autistic persons. Additionally, there have been links that have been hypothesized to exist between the human mirror neurons and social cognition, suggesting that dysfunctions of this systems account for the social deficits seen in autistic persons.
The links between autism and dysfunctions in mirror neuron system and between imitation and the mirror neuron system have inspired recent efforts toward finding interventional strategies based on imitation. Recent reports, as noted by Iacoboni and Mazziotta, (2007) have postulated preliminary evidence of the potentially beneficial roles of imitation interventions in children that had autism. One advantage of this approach is that some of its techniques can be taught to caregivers of such children who can then administer the interventions at home to realize postulated benefits.
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