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333 Jay  Street, Broolclyn 1, N .Y . ,  U.S.A.) .  As  far as practicable books will be reviewed in a country different 
from that of publication. 

Biological Ultrastructure. By A~E E~GSTRO~ 
a n d  J .  B. Fr~EA~. Pp.  ix + 326 w i th  m a n y  figs. a n d  
tables .  N e w Y o r k :  Academic  Press Inc.  1959. Pr ice  $ 8. 

:Research on biological u l t ras t ruc ture  seeks to explain 
biological funct ion in terms of molecular  archi tecture .  
I t  is one of the  most  interest ing and rapidly  growing 
fields at  the  present  day  and  one in which most  research 
workers  are too busy wi th  exper iments  to wri te  books. 
Hence  the present  monograph,  wr i t t en  by men  who have 
themselves made  original contr ibut ions  to the field, is 
welcome and  fulfills a definite need. I t  is wr i t t en  pri- 
mar i ly  for s tudents  of biology and medicine,  but  it also 
contains much  informat ion useful to physicists  and 
chemists  in teres ted in biology. 

The book begins wi th  a general  in t roduct ion  to the 
methods  of invest igat ion,  such as modern  optical and 
electron microscopy,  spectroscopy and X- ray  diffraction. 
This is followed by a chapter  on the na tu re  of the chemical 
bond, toge ther  wi th  a little lat t ice theory  and  some 
glimpses of colloid science, all wr i t t en  for readers wi thout  
knowledge of ei ther  chemis t ry  or physics. The section on 
X- ray  analysis covers four teen pages and  is well balanced,  
though  it would have helped the  reader  to have the text  
on Four ier  and  Pa t t e r son  project ions i l lustrated by 
figures. The section on birefringence, on the other  hand,  
is so brief and  lacking in i l lustrations tha t  it  would be 
ex t remely  difficult for any  newcomer  to gather  the  prin- 
ciples involved.  One s ta tement  which might  be corrected 
in later  edit ions concerns the na tu re  of the hydrogen  
bond, which  the  authors  wrongly  define as being due to 
resonance of the proton be tween the two a toms to which 
it is l inked. 

In  the  ma in  par t  of the book the authors  deal wi th  
proteins (90 pages), lipids (58 pages), polysaccharides 
(11 pages), nucleic acids and  nucleoproteins (25 pages) 
and mineral salts (19 pages). Most of these chapters are 
interesting and well balanced. The section on fibrous 
proteins, for instance, gives a lucid account of the vast 
array of experimental facts and of the few structural 
models we have to account for these. X-ray work on 
globular proteins is given a thoughtful and interesting 
description, with very few inaccuracies noticeable to the 
specialist, though the paramount biological importance 
of enzymes might have received greater emphasis. In 
their section on muscle the authors relate structural, 

chemical and physical data as well as the short space 
permits, but more stress might have been laid on the very 
convincing evidence in favour of the sliding mechanism 
of muscle contraction discovered by m. E. Huxley and 
Jean Hanson and by A. F. Huxley and F. Niedergerke. 

n a later  edit ion the  pictures of amino-ac id  s t ruc tures  
might  perhaps be changed.  These t ake  the  form of 
drawings of space-fill ing models which  convey li t t le 
information and might  well be replaced by  pic tures  g iving 
bond distances and angles. The pic ture  of cyst ine should 
also be modified,  as it does not  t ake  account  of the  
dihedral  angle of the S-S bond.  

The chapters  on carbohydra tes  and minera l  salts are 
well presented,  bu t  the best is undoub ted ly  the  section 
on lipids, a subject  to which one of the  authors  has made  
notable contr ibutions.  The s t ruc ture  and  funct ion of 
l ipoprotein membranes  is one of the most  impor t an t  and  
intractable  of molecular  biology. I t  is interest ing to read 
of the great  progress made  in unravel l ing the delicate 
fine s t ructure  of nerve membranes  and the  complex 
cheinistry of the phospholipids which  are needed to build 
them.  Unfor tuna te ly  lipoproteins are too labile to be 
ext rac ted  intact  and crystall ized for X- ray  analysis,  and  
it m a y  be a long t ime ye t  before biological membranes  
are unders tood in molecular  terms.  

The chapter  on nucleic acids and  nucleoproteins  is 
disappointing.  The l i tera ture  describing the  exci t ing 
progress made  in the last few years  is duly  quoted,  bu t  
one is left with the impression t ha t  i t  failed to excite  
the authors.  The genetic implications of Watson  and  
Crick's model  of I)NA, the  most  impor tan t  result ,  f rom 
the biologist's point  of view, which  X- ray  analysis has  
yet  produced,  are ment ioned  only in passing. The pa r t  
deal ing wi th  viruses is somewhat  mar red  by the au thors '  
lack of famil iar i ty  wi th  tha t  subject.  

Summing up, it m a y  be said t ha t  the  book is careful ly 
wr i t ten  and accurate  in most ,  if no t  all, details and  t ha t  
it contains much  useful informat ion not  previously  
collected in one place. As an in t roduc t ion  to newcomers  
it suffers from a certain lack of en thus iasm and  over- 
cautious scepticism which makes  this exci t ing new field 
appear  in various shades of grey ra ther  t han  in bri l l iant  
colours of light and  dark.  Ingenious s t ructures  which are 
now supported by an overwhelming weight  of evidence,  
like for instance the a-helix or the double helix of DNA,  
are t rea ted  in the same aloof manne r  as Meyer and  
Misch's s t ructure  of cellulose, which  is known to need 
revision. There is much  to be said for accept ing wha t  is 
surely r ight  and reject ing wha t  is demons t rab ly  wrong,  
even at the risk of making an occasional mistake. Thus 
the book instructs rather than inspires, but it deserves to 

be widely read all the same. 
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