
INTRODUCTION 

This is the fourth annual collection of abstracts of educational material presented by the 
Educational Materials Review Board of the American Physiological Society under the 
direction of the Education Committee. Board members have submitted abstracts of review 
artricles, papers textbooks, books, manuals, handbooks and symposia which they have 
found valuable in teaching physiology. Selection of items is wholly at the discretion of 
members and where more than one member chooses to abstract the same material, each 
abstract is presented. We hope you continue to find this collection useful in teaching 
physiology. 

The previous three collections constituted the entire issue of The Physiology Teacher. 
This year the abstracts are supplementing a regular issue of The Physiology Teacher Sec- 
tion of The Physiologist. 

M. C. Shelesnyak 
Executive Editor 
The Physiology Teacher 
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31 THE NEPHRON IN TRANSPORT OF SODIUM, AMINO ACIDS, AND GLUCOSE. 
Burg, M. B. Hospital Practice, Vol. 13, No. 10: 99-109, 1978. 

This article discusses the mechanisms that effect the transport 
of sodium, amino acids, glucose, water, and other substances in the 
mammalian nephron. Most of the information presented was obtained 
by microperfusion of single nephrons in vitro or by in vivo micro- 
puncture in experimental animals. The article discusses transport 
and permeability properties of each nephron segment. Events in the 
proximal tubule, thin limb, thick ascending limb, distal convoluted 
tubule, and collecting segments are discussed in turn. Finally, 
there is a brief discussion of the control of sodium excretion. The 
author clearly emphasizes the complexity of this control, and notes 
that we still do not fully understand how events at each nephron 
level combine to regulate sodium balance. The article is up-to- 
date, and is presented in a readable, interesting fashion. It is 
recommended for medical and graduate students, teachers, and 
physicians. 

G. A. Tanner 

32 PRINCIPLES OF ION AND WATER TRANSPORT IN THE KIDNEY. Hays, R. M. 
Hospital Practice, Vol. 13, No. 9: 79-88, 1978. 

This article discusses current concepts of membrane transport 
in a clear, nonmathematical fashion. Transport phenomena in the 
kidney and in a variety of non-renal cells and tissues (e.g. red 
cells, gills of marine teleosts, toad urinary bladder) are 
considered. The model of plasma membrane structure formulated by 
Singer and co-workers is presented first. Then the importance of 
ion transport in all cells is discussed. Next, various modes of 
transport of materials are considered: simple diffusion, facili- 
tated diffusion, and active transport (both primary and secondary). 
The importance of Na-K-ATPase and of ATP in active transport is 
considered. Coupling processes in membrane transport are discussed 
Such processes are illustrated by the dependence of glucose and 
amino acid transport on the sodium gradient across the luminal cell 
membrane in intestine and proximal renal tubule, and by coupling 
between Na+ and Cl- transport across various epithelia. The role 
of the tight junction and intercellular pathway in salt and water 
transport across epithelia is discussed. Finally, the mechanism of 

water transport across vasopressin-sensitive epithelia is 
considered. Recent experiments suggest that transport pathways 
for water are independent of those for urea and other solutes in 
such epithelia. The article is illustrated with several cell 
transport models. It is recommended for undergraduate biology 
majors, medical and graduate students, and teachers and physicians. 

G. A. Tanner 

33 THE STRUCTURAL AND MOLECULAR BASIS OF GLOMERULAR FILTRATION. 
alam. M. A., and H. G. Rennke. Circ. Res. 43: 337-347, 

1978. 

This brief review discusses the structure of the glomerular 
capillary wall in relation to its function as a barrier restricting 
the passage of large molecules. Results from ultrastructural 
studies in which the permeability properties of the glomerular 
filtration membrane were examined with tracer macromolecules are 
highlighted. The ultrastructure of the glomerular capillary wall is 
described and illustrated. The importance of fixed negative charges 
in the cell coats covering endothelial and epithelial cells and in 
the glomerular basement membrane is emphasized. These negative 
charges impede the passage of negatively charged macromolecules. 
Electrical charge, molecular size and shape, and glomerular blood 
flow and filtration rate are considered as factors that affect the 
transglomerular passage of molecules. The filtering membrane is 
viewed as a hydrated gel containing a network of fibers and fibrils 
which bear a net negative charge. The bulk of restriction of 
macromolecules is said to take place at the level of the endo- 
thelium and glomerular basement membrane. Molecules that penetrate 
the filter beyond the lamina densa of the basement membrane are 
impeded by the slit diaphragms and epithelial cell glycocalyx. The 
article concludes with a short discussion of structural factors that 
may influence glomerular permeability to water and small solutes. 
This article reviews important new advances in our understanding 
of glomerular permeability. It is recommended to teachers and 
researchers. 
G. A. Tanner 

34 FUNCTIONAL ANATOMY OF THE KIDNEY. Tisher, C. C. Hospital Practice, 
Vol. 13, No. 5: 53-65, 1978. 

This article is the first of a series dealing with renal 
function in health and disease. It focuses primarily on structure 
of the nephron, and emphasizes correlations between structure and 
function. The newer knowledge of nephron structure gained from 
transmission and scanning electron microscopy is featured. The 
structure of the following is discussed: renal corpuscle (glomer- 
ulus plus Bowman's capsule), proximal tubule, thin limb, thick 
ascending limb, distal convoluted tubule, collecting duct system, 
juxtaglomerular apparatus, and renal interstitial cells. It is now 
clear that the traditional anatomic divisions of the nephron can be 
further subdivided into distinct segments - e.g. the proximal 
tubule consists of Sl, S2, and S3 segments, which differ in cell 
structure and function. The article includes 25 figures, mostly 
electron micrographs. This article is recommended for anyone 
wishing to update his knowledge of renal anatomy. 

G. A. Tanner 

RESPIRATION 

THE RESPIRATORY MUSCLES: MECHANICS, CONTROL AND PATHOPHYSIOLOGY. 
Derenne, J-P., P. T. Macklem, and C. Roussos. American Review Of 
kesplratory 6 Disease. 118: 119 - 133, 373 - 390, 581 - 601, 1978. 

This review of the respiratory muscles is presented in three 
parts which separately consider mechanics, control and patho- 
physiology. It analyzes "the actions of the various inspiratory 
muscles and how they are coordinated to inflate the lung and 
displace the chest wall, the mechanical properties of these muscles, 
their control, how they are recruited with increasing ventilation 
and how they are influenced by disease". Although written for 
clinicians interested in physiology, these reviews (especially the 
first two) are excellent overviews of newer ideas suitable for use 
in a graduate course in respiratory physiology, for which it is 
often difficult to find instructional material on this topic. The 
bibliography includes 443 references. Part I focuses on chest wall 
mechanics, including a brief synopsis of the intrinsic properties 
of the respiratory muscles. Part II (control) reviews both 
central and peripheral control of breathing without covering in 
depth the central organization or the transduction aspects of 
physical and chemical signals. Part III considers disorders of 
breathing present with both pulmonary and non-pulmonary illnesses 
and briefly covers evaluation of respiratory muscle function. 

T. C. Lloyd 

TECHNOLOGY IN TEACHING PHYSIOLOGY 

REVIEW OF HUMAN PHYSIOLOGY. H.F. Winter and M.L. Shourd. 
pp 563. W.B. Saunders, Philadelphia, lm . 

This study guide is intended for use with Guyton@s 
Textbook of Medical Physiology, Fifth Edition. The 
authors follow the text chapter by chapter, providing 
cognitive objectives for each specific topic area. These 
are followed by content review statements which are de- 
signed as multiple choice "fill-i@ paragraphs which, 
when completed by the student, will provide a review 
of the major concepts in physiology as self-tested by 
the reader. The authors have resorted to code letters 
for each fill-in statement which may be useful for the 
student when his attention is limited to the paragraph 
under study. However the same letters are used repeatedly 
but with different meanings for successive paragraphs 
which may introduce an element of confusion. Most medical 
students may prefer a test question scheme based on the 
National Board question format. 

L.M.N. Bach 



37 INFORMATION TECHNOLOGY IN HEALTH SCIENCE EDUCATION. 
Edward C. Del- editor, Plenum Press, New York, 1978, 608 pp. 

This comprehensive monograph produced by fifty-two contributors 
is an assessment of the potential for successful implementation of 
computer assisted instruction (CAI) from the perspective of the 
leaders in the field who are making it work. All aspects of health 
science education are covered including basic science, medical, 
dental, allied health, post-graduate, and even patient education. A 
great variety of hardware approaches is detailed from small "stand 
alone" machines to international networks. In particular, 
experience with the Experimental CA1 Network sponsored by the Lister 
Hill Center of the National Library of Medicine is reviewed and 
excerpts from a previously published evaluation appear as an 
appendix. Many of the contributors to this volume have been 
involved, in one way or another, with this ambitious project whose 
outgrowth, the Health Education Network, Inc., still remains as a 
viable alternative for accessing CA1 programs. The chapters were 
written in the middle of the decade, hence the new developments of 
the last three years have not been included. The advent of 
microprocessor based technology at a fraction of the cost of even 
the relatively less expensive minicomputers, serves to reinforce the 
main theme of the book: computerized medical information systems 
have been successfully developed in the past; presently, significant 
improvements are being made in these systems; and in the future, 
they will become a permanent feature of the health science education 
scene. 

C.S. Tidball 

38 INDEX TO COMPUTER BASED LEARNING, 1978 EDITION. Warm. Anastasia C. 
Instructional Media Lab., Univ. of Wise.-Milwaukee, 1978, 1,234 pp. 

The sixth edition of this catalog of computer-based educational 
materials represents a substantial improvement over previous 
versions in both scope and format. The 1976 Edition cataloged 1,837 
individual programs; it consisted of a table of contents by subject, 
609 pp. of program descriptions and 119 pp. of indices. This new 
edition catalogs 2,997 individual programs; it contains an enlarged 
table of contents, 1,012 pp. of program listings and 220 pp. of 
indices. The 1976 Edition was available either in computer 
printout, a bulky 11x17~4~~ volume , or in microfiche. The present 
offering consists of three soft-cover volumes which are well-printed 
and easy to use. An additional index by Program Category has been 
added. Within the main program descriptions, information is 
included under 24 characteristics. The addition of the 
characteristic 'Operating System' to this new edition is an 
indication of continuing efforts to improve the utility of the 
catalog. The data is obtained by questionnaire which is a possible 
source of incomplete information; however, as this compilation 
becomes more comprehensive and thus more authoritative, program 
developers who fail to respond will do so at their own loss. The 
indices show signs of improvement but still need more work; 
redundant index entries caused by differences in the way respondents 
submitted information should be eliminated. Nevertheless, this work 
is without doubt the best source of information on computer based 
learning available today. 

C.S. Tidball 
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