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from neuron to brain fourth edition describes how nerve cells go about their business of transmitting signals how the signals are put
together and how out of this integration higher functions emerge the emphasis as before is on experiments and on the way they are carried
out elements of format and presentation have been changed more headings have been introduced the paragraphs are shorter and the
illustrations now in full color have been clarified intended for use in upper level undergraduate graduate psychology and medical school

neuroscience courses this book will be of interest to anyone who is curious about the workings of the nervous system

gordon fain s molecular and cellular physiology of neurons second edition is intended for anyone who seeks to understand nerve cell
function undergraduate and graduate students in neuroscience students of bioengineering and cognitive science and practicing

neuroscientists who want to deepen their knowledge of recent discoveries

ph and brain function offers thorough coverage of this increasingly important area of research beginning with the fundamental concepts
which include methodological and theoretical issues such as the measurement of ph and the concept of ph in neurobiology it explores
aspects of regulation and modulation of intracellular ph in brain cells surveys the changes in ph that occur with neural activity and how
these changes affect neural activity and discusses the role of ph in the pathophysiology of neurological diseases ph and brain function is

an important resource for researchers in all areas of neuroscience as well as cell biology and physiology book jacket

the brain is the most complex structure that exists in the universe consisting of neurons whose function is to receive information through
dendrites and transmit information through the axon in neurosciences one of the main problems that exists are neurodegenerative diseases
for which until now there has been no cure this book is mainly focused on updating the information on the signaling process carried out in
the development of axons topics such as axon guidance and its interaction with the extracellular matrix are discussed other important

topics are semaphorins and their relationship with neurodegenerative diseases and the neurobiology of the gap junction in the dorsal root
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ganglion finally the topic of bioelectrical interfaces destined to regenerate damaged nerves is covered the information in this book will be

very important both for researchers who work with these issues and doctoral students who are involved in neuroscience

neuroscience has largely abandoned its localizationist and mechanistic framework of the 20th century the plastic embodied and network
character of our nervous system is widely acknowledged and systems theory approaches to consciousness dominate the field however
the underlying neuron theory has not changed the neuron doctrine conceptualizing the single neuron as atomistic one directional source of
neural function still provides the template for our understanding of these basic elements of our nervous system and the material foundation
of consciousness yet the single neuron does not exist as an isolated unit it is embedded within multiple cellular structural and functional
contexts and highly depends on them for its development neural activity and survival the book discusses the constraints of the neuron
doctrine and its pragmatic reductionism in the light of the growing knowledge about the brain s connectivity plasticity and systemic and
embodied nature to overcome these constraints the author argues for a new neuron theory depicting the neuron as bidirectional hub which
is at the same time source and product of neural function this bidirectionality is further characterized by spatial and time dimensions placing
the neuron within a multi level pathway model of psychobiological development from the perspective of developmental embodiment
research furthermore the author discusses the potential of neuroepigenetic markers to characterize the neuron and its range of plasticity
within this developmental perspective with its focus on neuroepigenetics the book addresses a knowledge gap in the current study of the
neural foundations of psychological functions the multi level and bidirectional perspective is already realized in approaches coming from
developmental systems theory which model neural function at the connectome level and it also fits with approaches investigating feedback
loops underlying neural activity at the single cell level at both these levels the spatial and the time dimensions are well characterized either
as changing connectivity patterns across different age groups or as synaptic feedback loops underlying neural activation patterns however

for the intermediate level of small neural populations which is currently the main target for studies investigating the neural basis of specific
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psychological functions this characterization turned out to be more challenging multi cell recordings have provided a first glimpse into the
complex interaction patterns of these small neural networks but they are limited to the recording period and do not provide information
about the long term developmental and activation history here neuroepigenetic markers could be of use due to their relative stability and at
the same time environmental sensitivity neuroepigenetic markers represent an additional layer of information in which to a certain degree
the cell s metabolic and activation history is aggregated over time this information is available at the single neuron level but could also be
modeled as aggregated information for small neural populations and the supporting cellular context looking through this epigenetic lens adds
to our understanding of the neuron as bidirectional hub by emphasizing the molecular correlates of functional stabilization and their
contextual prerequisites these prerequisites reach from the immediate cellular context to the social cultural contexts which shape the
culturally specific modes of acquisition of psychological functions throughout the lifespan accounting for this multilayered contextuality of
the neuron and its function affords to repositions the relationship between neuroscience and psychology in their joint effort to unravel the
material basis of consciousness this provides new challenges but also new perspectives for theoretical psychology the book presents
these current developments and debates to researchers graduate students and interested professionals and practitioners working in
neuroscience epigenetics psychiatry psychology and psychotherapy it also provides a basic introduction into neuroepigenetics its
mechanisms and first findings for graduate students as well as interested professionals and practitioners working in psychiatry psychology

and psychotherapy

the question of what is thought has intrigued society for ages yet it is still a puzzle how the human brain can produce a myriad of thoughts
and can store seemingly endless memories all we know is that sensations received from the outside world imprint some sort of molecular
signatures in neurons or perhaps synapses for future retrieval what are these molecular signatures and how are they made how are

thoughts generated and stored in neurons the biology of thought explores these issues and proposes a new molecular model that sheds
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light on the basis of human thought step by step it describes a new hypothesis for how thought is produced at the micro level in the brain
right at the neuron despite its many advances the neurobiology field lacks a comprehensive explanation of the fundamental aspects of
thought generation at the neuron level and its relation to intelligence and memory derived from existing research in the field this book
attempts to lay biological foundations for this phenomenon through a novel mechanism termed the molecular grid model that may explain
how biological electrochemical events occurring at the neuron interact to generate thoughts the proposed molecular model is a testable
hypothesis that hopes to change the way we understand critical brain function and provides a starting point for major advances in this field
that will be of interest to neuroscientists the world over written to provide a comprehensive coverage of the electro chemical events that
occur at the neuron and how they interact to generate thought provides physiology based chapters functional anatomy neuron physiology
memory and the molecular mechanisms that may shape thought contains a thorough description of the process by which neurons convert

external stimuli to primary thoughts

thanks to tremendous technical advances in molecular biology and cellular imaging after those in electrophysiology there is now a deep
understanding of the physiology of nerve cells and their synaptic interconnections the complexity of the brain emerges from the
communication and interaction between billions of these elements this book explores systematically and didactically the details of neuronal
physiology covering membrane biophysics receptor physiology sensory transduction and synaptic transmission with its selective
pharmacology readers of the book will be fully equipped to understand the functions and possibilities of the key units of the brain s parallel

computations

through engaging easy to read text young readers learn that the human body s nervous system is like a supercomputer that coordinates all

of the body s actions and reactions both the central nervous system and the peripheral nervous system as well as their parts are
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discussed readers discover that the brain and the spinal cord make up the central nervous system and that the spinal cord connects the
brain to the peripheral nervous system which contains all the nerves in the body the book explains that the nervous system makes the
heart beat keeps us breathing and allows us to see and read the brain s various parts the cerebrum the cerebellum the brain stem the
hippocampus the pituitary gland and the hypothalamus are also discussed as well as the functions of these various parts including control
of our voluntary and involuntary muscles control of our memory sending growth hormones throughout the body and regulating the body s
temperature a detailed diagram of a labeled neuron is included kid friendly text and a graphic explanation describe how pain messages
throughout the body senses reflexes and diseases that cause the nervous system to function improperly such as multiple sclerosis and
epilepsy are also discussed common brain and spinal cord injuries and the ways to avoid these injuries are also highlighted readers also
learn about the nutrients necessary to keep the nervous system working properly these include glucose fat protein vitamins and minerals

full color photos detailed diagrams medical models phonetics glossary and index enhance the text

this work confirms what many contemporary thinkers have claimed that all human actions sensations thoughts and even emotions are
derived from the synthesis of neural firings in the brain how this happens and the precise nature of their interaction feedback and synthesis

however has not been fully described until now
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