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structure and function of biological membranes explains the membrane
phenomena at the molecular level through the use of biochemical and
biophysical approaches the book is an in depth study of the structure and
function of membranes it is divided into three main parts the first part
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provides  an overview of  the  study  of  the  biological  membrane at  the
molecular level part ii focuses on the detailed description of the overall
molecular  organization  of  membranes  the  third  part  covers  the
relationship  of  the  molecular  organization  of  membranes  to  specific
membrane functions discusses catalytic membrane proteins presents the
role  of  membranes  in  important  cellular  functions  and  looks  at  the
membrane  systems  in  eukaryotic  cells  biochemists  cell  physiologists
biologists  researchers  and graduate and postdoctoral  students  in  the
field of biology will find the text a good reference material

to the second edition research into membrane associated phenomena has
expanded very greatly in the five years that have elapsed since the first
edition of biological membranes was published it is to take account of
rapid advances in the field that we have written the present edition there is
now general acceptance of the fluid mosaic model of membrane structure
and of the chemiosmotic interpretation of energetic processes and our
attention has shifted from justifying these ideas to explaining membrane
functions in  their  terms much more information has become available
concerning the role of the plasma membrane in the cell s recognition of
and response to external signals and this is reflected in the increased
coverage of these topics in the book the general form of the book remains
the same as before a list of suggested reading sub divided by chapter is
provided and this has been expanded to include a greater proportion of
original  papers  the  book  is  still  primarily  designed  as  an  advanced
undergraduate text and also to serve as an introduction for post graduate
workers  entering  the  field  of  membrane  research  we  have  taken
cognizance of the comments of many reviewers colleagues and students
on the first edition and thank them for their contributions in particular we
wish to acknowledge our colleagues r eisenthal g d holman d w hough and
a h rose dr c r

the  structural  basis  of  membrane  function  is  a  documentation  of  an
international symposium of the same title this book serves as a collection
of the significant articles pertaining to the field of membrane research it is
composed  of  seven  parts  where  the  first  and  last  parts  are  articles
contributed  by  scientific  authorities  the  book  generally  discusses  the
membrane research and this study s relevance to the society then the
book  specifically  looks  into  membrane features  including its  structure
processes in it functions and types some of the specific topics included in
the discussion of each part are phospholipases and monolayers used in
studies of membrane structure molecular aspects of active transport and
electron transfer in energy transducing membranes the book also explains
the two functions in common of biological membranes synaptic receptor
proteins and liver microsomal membranes the scope of this book is broad
and helpful to many fields of scienec it will be of great benefit to students
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teachers scientists and researchers in the field of biochemistry biology
molecular biology chemistry pharmacology and cellular biology among
others

this text attempts to introduce the molecular biology of cell membranes to
students  and  professionals  of  diverse  backgrounds  although  several
membrane  biology  books  are  available  they  do  not  integrate  recent
knowledge gained using modern molecular  tools  with  more traditional
membrane topics molecular techniques such as cdna cloning and x ray
diffraction have provided fresh insights into cell membrane structure and
function the great excitement today which i attempt to convey in this book
is  that  molecular  details  are  beginning  to  merge  with  physiological
responses in other words we are beginning to understand precisely how
membranes  work  this  textbook  is  appropriate  for  upper  level
undergraduate  or  beginning  graduate  students  readers  should  have
previous  or  concurrent  coursework  in  biochemistry  prior  studies  in
elementary physiology would be helpful i have found that the presentation
of topics in this book is appropriate for students of biology biochemistry
biophysics and physiology chemistry and medicine this book will be useful
in  courses  focusing  on  membranes  and  as  a  supplementary  text  in
biochemistry  courses  professionals  will  also  find  this  to  be  a  useful
resource book for their personal libraries

the lipids of cell  membranes membrane models and model membranes
lipid properties in membranes cholesterol and cell membranes membrane
proteins  lipid  protein  interactions  in  biological  membranes  and
reconstitution  of  membrane  function  transport  membrane  fusion  the
metabolism of membrane lipids membrane biogenesis

to the second edition research into membrane associated phenomena has
expanded very greatly in the five years that have elapsed since the first
edition of biological membranes was published it is to take account of
rapid advances in the field that we have written the present edition there is
now general acceptance of the fluid mosaic model of membrane structure
and of the chemiosmotic interpretation of energetic processes and our
attention has shifted from justifying these ideas to explaining membrane
functions in  their  terms much more information has become available
concerning the role of the plasma membrane in the cell s recognition of
and response to external signals and this is reflected in the increased
coverage of these topics in the book the general form of the book remains
the same as before a list of suggested reading sub divided by chapter is
provided and this has been expanded to include a greater proportion of
original  papers  the  book  is  still  primarily  designed  as  an  advanced
undergraduate text and also to serve as an introduction for post graduate
workers  entering  the  field  of  membrane  research  we  have  taken
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cognizance of the comments of many reviewers colleagues and students
on the first edition and thank them for their contributions in particular we
wish to acknowledge our colleagues r eisenthal g d holman d w hough and
a h rose dr c r

using this concise yet complete introduction to all aspects of biological
membranes and their responses to toxicants the reader will understand
the role of cell membranes in controlling uptake distribution extrusion and
excretion  of  toxic  xenobiotics  the  book  also  covers  the  historical
background  and  critically  evaluates  some  of  the  experimenta

membrane permeability is fundamental to all cell biology and subcellular
biology the cell exists as a closed unit import and export depend upon a
number of sophisticated mechanisms such as active transport endocytosis
exocytosis and passive diffusion these systems are critical for the normal
housekeeping physiological functions however access to the cell is also
taken advantage of by toxic microbes such as cholera or ptomaine and
when  designing  drugs  ernest  overton  one  of  the  pioneers  in  lipid
membrane research put forward the first comprehensive theory of lipid
membrane structure his most quoted paper on the osmotic properties of
cells laid the foundation for the modern concepts of membrane function
most notably important in anesthesia this book is designed to celebrate
the  centennial  anniversary  in  the  first  chapter  of  overton  s  work
subsequent  chapters  present  readers  with  up  to  date  concepts  of
membrane structure and function and the challenge they pose for new
explorations provides an historical perspective of overton s contributions
to  the  theory  of  narcosis  presents  an  overview  of  each  permeability
mechanism including active transport endocytosis exocytosis and passive
diffusion

includes bibliographical references

in this book leading investigators of membrane structure and function
report  on progress  in  three  related fields  specialization of  membrane
regions asymmetry in transport properties and differentiation of cell faces
in epithelia

a critical  factor  in  cell  to  cell  interactions  is  the  presence in  the  cell
membrane of highly specific ion channels controlled by specific receptors
that are bound to and activated by a gamut of external hormones and
neurotransmitters through both this action on ion channels and action on
other membrane components such as g proteins extracellular signals alter
intracellular events usually through the mediation of second messengers
and so  provide  the  basis  for  the  transduction mechanism connecting
extracellular signals with intracellular effectors this volume deals with the
various ways that such membrane function is controlled
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for a long time the main function ascribed to biological membranes was
that  of  being a  semi  permeable  barrier  defining and determining the
boundaries between cells and organelles however this view has changed
the number of  reported essential  functions in cell  biology ascribed to
biological  membranes  has  increased  markedly  indeed  a  variety  of
biological  processes  rely  on  the  fine  tuned  interaction  between  the
membrane  and  its  microenvironment  the  functioning  of  biological
membranes  is  a  consequence  of  the  chemical  structure  and  physical
properties of the component molecules and their mixtures one physical
property of membranes is their shape the concept of shape is intimately
associated with properties of curvature but curvature and shape are not
necessarily  identical  while  the  role  of  membrane  shape  in  biological
processes was believed to be a passive one new findings have challenged
this view membrane shape and shape changes are active ways for the
membrane to trigger biological  responses hence the coupling between
membrane shape and biological function represents a modern aspect of
the function of biological membranes this multidisciplinary book presents
state  of  the  art  discussions  on  membrane  shape  and  its  relation  to
biological processes at the intersection of medicine physics chemistry and
biology the book includes fundamentals of membrane shape generation
and recognition in addition there are chapters that emphasize methods to
measure aspects of membrane shape as well as giving specific examples of
biological  phenomenon  that  depend  on  membrane  shape  with  a
discussion  of  the  mechanism  by  which  shape  determines  biological
function the book encompasses theoretical and experimental aspects with
examples  using  model  systems  and  cellular  ones  the  importance  of
membrane shape in determining biological  function is  a relatively  new
concept  that  has  been  rapidly  developing  in  the  past  several  years
highlighting the timely importance of this book

cell membranes offers a solid foundation for understanding the structure
and function of biological membranes the book explores the composition
and dynamics of cell membranes discussing the molecular and biological
diversity of its lipid and protein components and how the combinatorial
richness of both components explains the chemical mechanical and self
renewing  properties  of  cell  membranes  cell  membranes  is  a  valuable
resource for advanced undergraduate students graduate students and
professionals

the  suggestion  for  this  collection  of  essays  originated in  part  from a
course given to graduate students at the university of pennsylvania school
of medicine in sections of this course the conceptual developments in the
fields  of  membrane  transport  and  cellular  respiration  were  traced  to
illustrate general aspects of the development of ideas in a scientific field
discussions  with  peers  on  the  topic  also  greatly  enhanced  the
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development  of  the  project  as  it  is  reflected in  this  book  the  volume
reflects the breadth and scope of this rapidly developing field and is an
excellent treatise of a historical evaluation of how this field has developed

a critical  factor  in  cell  to  cell  interactions  is  the  presence in  the  cell
membrane of highly specific ion channels controlled by specific receptors
that are bound to and activated by a gamut of external hormones and
neurotransmitters through both this action on ion channels and action on
other membrane components such as g proteins extracellular signals alter
intracellular events usually through the mediation of second messengers
and so  provide  the  basis  for  the  transduction mechanism connecting
extracellular signals with intracellular effectors this volume deals with the
various ways that such membrane function is controlled

introduction to biological membranes composition structure and function
second edition is  a  greatly  expanded revision of  the first  edition that
integrates many aspects of complex biological membrane functions with
their  composition  and  structure  a  single  membrane  is  composed  of
hundreds of proteins and thousands of lipids all in constant flux every
aspect of membrane structural studies involves parameters that are very
small  and  fast  both  size  and  time  ranges  are  so  vast  that  multiple
instrumentations must be employed often simultaneously as a result  a
variety  of  highly  specialized and esoteric  biochemical  and biophysical
methodologies are often utilized this book addresses the salient features
of  membranes  at  the  molecular  level  offering  cohesive  foundational
information  for  advanced  undergraduate  students  graduate  students
biochemists  and  membranologists  who  seek  a  broad  overview  of
membrane  science  significantly  expanded  coverage  on  function
composition and structure brings together complex aspects of membrane
research  in  a  universally  understandable  manner  features  profiles  of
membrane  pioneers  detailing  how  contemporary  studies  originated
includes a timeline of important discoveries related to membrane science

the plasma membrane forms the living barrier between the cell and its
surroundings for this reason it has a wide range of important functions
related to the regulation of the composition of the cell interior and to com
munication  with  the  cell  exterior  the  plasma membrane has  therefore
attracted a lot of research interest until the early 1970 s it was only pos
sible to study the plasma membrane in situ its structure e g by electron
microscopy and its function e g by uptake of radioactively labeled com
pounds into the intact cell or tissue the first isolation of plant protoplasts
by enzymatic digestion of the cell wall in the early 1970 s was an important
step forward in that it provided direct access to the outer surface of the
plasma membrane more importantly t k hodges and r j leonard in 1972
published the description of a method by which a fraction enriched in
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plasma membranes could be isolated from plant tissues using sucrose
gradient centrifugation as a result the 1970 s saw a leap forward in our
understanding of the structurc and function of the plasma membrane in
1981 s widell and c larsson published the first of a series of papers in which
plasma membrane vesicles of high yield and purity were isolated from a
wide range of plant tissues using aqueous polymer two phase parti tioning
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