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Protozoologie. Karl G. Grell. Springer, 
Berlin, 1956. 284 pp. Illus. DM. 59. 

In  many ways, this is a refreshing treat- 
ment of the field of protozoology. Karl 
Grell has drawn heavily on his own inves- 
tigations and on modern discoveries ol 
protozoologists, particularly in the United 
States where he recently spent several 
months. One result has been that much 
of the content is new in the sense that it 
has never appeared previously in book 
form. The drawings and photographs are 
particularly attractive; the author has re- 
lied heavily on good photographs, and the 
publisher has apparently spared no ex-
pense in insuring the best possible repro- 
duction for the illustrations. 

Grell's concept of the Protozoa and 
his taxonomic treatment of some of the 
major groups will probably not be ac-
ceptable to all protozoologists. I was 
pleased to note Grell's forthright accept- 
ance of the Protozoa as unicellular ani-
mals, thereby avoiding the semantic 
witfall of those who discuss cellular 
morphology or cellular physiology in Pro- 
tozoa, organisms which they have de-
scribed previously as being either acel-
lular or noncellular. The author's 
exclusion of the entire group of the 
Cnidosporidia from the Protozoa on the 
basis of a differentiation among the so- 
matic cells and nuclei, a character ab- 
sent by his definition from other Proto- 
zoa, will strike many protozoologists as 
being somewhat arbitrary, especially in 
the absence of any elaboration of the 
statement that they are perhaps degen- 
erate Metazoa. 

The classification of the Opalinida as 
an order of the Flagellata, and of the 
Hypermastigidae as a family of the Poly- 
mastigina might be considered by some 
to be debatable on the basis of present 
evidence. The transfer of the Haemo-
sporidia from a separate order to a fam- 
ily Haemosporidae of the Coccidia, on 
the other hand, is a change which has 
seemed inevitable following the discovery 
of the exo-erythrocytic phases of Plas-
modium. The formation of a new sub-
order Eucoccidia to accommodate n 
single species of sporozoan without schi- 
zogony, and the creation of a second new 
suborder, the Schizococcidia, to acconi- 
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modate the rest of the Coccidia seems 
rather drastic, inasmuch as the species in 
qucstion has gregarine as well as coc-
cidian characteristics. 

Grell has the facility of writing simply 
and of explaining with great clarity. The 
sections on asexual reproduction, and on 
fertilization and sexuality are particularly 
well written. Not all protozoologists in 
this country are convinced, however, of 
the existence of sexual processes in a 
single representative of the Amoebina, 
Sappinia diploidea. 

I t  is to be hoped that protozoologists 
will some day come to an agreement with 
respect to the meaning of the term ble-
pharoplast. I t  is used here (pp. 16, 203) 
as synonymous with the kinetoplast as 
defined by Kirby. Other workers equate 
it with the basal granule. 

A few minor points might be corrected 
in future editions. The experiment? of 
Taylor would contradict the statement 
that there is no experimental proof that 
the longitudinal fibrils of ciliates conduct 
stimuli (p. 171). O n  the other hand, 
there is no published support for the view 
that the Iens of a dinoflagellate "eye" 
actually concentrates light rays (p. 174). 
There is considerable recent evidence 
that the ciliates in ruminants may per- 
form some essential functions for the 
host, so that they should not properly be 
described as commensals (p. 187 ) .Therc 
is little reason to continue to call the 
rod-shaped structures of Lamblia (Gi-
ardia) parabasal bodies (p. 206), for 
they show practically no correspondence 
with parabasals in other flagellates. The 
name Plasmodium praecox (p. 253) is a 
synonym of P. relictum. The method of 
Balantidium coli in attacking the intes- 
tine of man is commonly due to the 
action of the parasite itself rather than 
to toxic or bacterial injury (p. 265). 

The intimate knowledge of the author 
in certain fields of protozoology has pro- 
duced a marked unevenness in the topics 
treated. For example, of the 187 pages 
set aside for the general treatment of the 
Protozoa, 140 pages are devoted to the 
nucleus, asexual and sexual reproduction, 
and genetics. The result is often a very 
detailed and highly technical discussion 
of such topics as chromosome structure 
and behavior, or of modifications of types 

of mitosis found in the Hypermastigidae 
of the cut of the wood roach. while the 
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vacuolar system of the Protozoa, for ex- 
ample, is covered in four paragraphs. 
Moderri studies of protozoan nutrition, 
furthermore, are practically never men-
tioned, the role of Tetrahymena in this 
field being referred to in a short para- 
graph in small type. The phenomena of 
encystment, of excystment, and of regen- 
eration are hardly mentioned. 

Similarly in the treatment of the dif- 
ferent groups of the Protozoa, while there 
are some very beautiful photographs and 
a highly technical discussion of repro-
duction among the Foraminifera, cover- 
ing 12 pages, the ciliate suborders Apo- 
stomea and Thigomotricha are dismissed 
in two and one-half lines. 

In  a future edition, the addition of a 
subtitle defining the limited scope of the 
book would be more accurate than the 
term Protozoologie. Within the bounds 
he has set for himself, Grell has done an 
excellent job in presenting in a clear and 
attractive manner certain aspects of 
modern protozoology. The listing of re-
cent films dealing with the Protozoa is a 
welcome innovation. 

GORDON
H. BALI. 
IJniversity of California, Los Angeles 

Physics, Psychology and Medicine. A 
methodological essay. J. H. Woodger. 
Cambridge University Press, London, 
1956. 146 pp. $1.75. 

J. H. Woodger believes that in the 
education of British physicians excessive 
emphasis has been placed on the ap-
proach to problems which regards phys- 
ics as the fundamental discipline. In con- 
sequence, graduates of medical schools 
are not adequately equipped to handle 
the increasing number of cases of mental 
illness that they will encounter in their 
practice. The ostensible aim of this little 
book is to show the need for a medical 
training which will recognize the im-
portance of psychology and even of rele- 
vant parts of the social sciences. 

Most of the book, however, is an ele- 
mentary account of scientific methodol- 
ogy; and, except for occasional asides, it 
deals largely with logical and epistemo- 
logical distinctions that are the stock in 
trade of beginning courses in these sub- 
jects. Woodger explains at  some length 
the differences between statements that 
are first-person reports of observations 
(not very convincingly described as 
statements concerning "feelings in a very 
wide sense of the word"), generaliza- 
tions of such statements, and explanatory 
hypotheses. H e  notes that the connec-
tions of the latter to observation state-
ments are rather loose, and that there is 
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n o  way  o f  knowing whether explanatory 
hypotheses are t rue;  and h e  maintains,  
i n  somewhat misleading language, tha t  
a n  element o f  "fai th" is involved i n  
reaching such hypotheses. T h e  purpose 
o f  this long detour into methodology 
seems t o  b e  t o  m a k e  t h e  reader m o r e  
tolerant o f  t h e  distinctive approach o f  
medical  psychology and t o  provide a 
foundation for t h e  thesis tha t  m a n y  sci- 
ences are "autonomous" i n  relation t o  
physics. But  t o  m e ,  t h e  detour appears t o  
be quite  irrelevant as a n  intellectual sup- 
port for t h e  educational plea W o o d g e r  
is ostensibly making.  

W o o d g e r  takes t o  task t h e  proposal t o  
employ  a purely behavioristic language 
and method  i n  t h e  treatment o f  menta l  
illness, o n  t h e  ground tha t  such a n  ap- 
proach does no t  work w i t h  m a n y  pa-
tients. W o o d g e r  m a y  b e  quite  right i n  
this. However,  h e  also goes o n  t o  say 
that ,  since such a n  approach has "more  
remote  political and theological impl i -  
cations," and since "medicine should be 
neutral i n  these matters and o f f e r  its 
helping hand t o  all and sundry, irrespec- 
t ive o f  creed or politics," medicine "mus t  
be shy o f  adopting any  doctrine w h i c h  
will restrict i t s  hypothesis-making and 
modes  o f  treatment t o  one particular 
theoretical direction" ( p .  143). But  w h a t  
W o o d g e r  is apparently recommending 
here is tha t  i n  constructing explanatory 
hypotheses i n  medical  psychology, on? 
ought t o  k e e p  a weather-eye open  t o  t h e  
political and theological convictions o f  
patients. I n  m y  opinion,  this is t h e  path 
t o  madness. 

E R N E S T  NAGEL 
Columbia University 

Glaucoma. Transactions o f  t h e  first con- 
ference, 5-7 Dec. 1955, Princeton, N . J .  
Frank W.  Newell ,  E d .  Josiah M a c y ,  
Jr., Foundation, N e w  Y o r k ,  1956. 251 
pp. Illus. $4.50. 

T h i s  v o l u m e  is a record m f  accepted 
facts, experiences, animal experiments,  
opinions, and theories o n  glaucoma and 
factors tha t  inf luence intraocular pres- 
sure. I t  contains t h e  papers tha t  were 
presented at a conference b y  a panel o f  
investigators predominantly f r o m  the  
ophthalmic  field. 

T h e  first o f  three principal sections is 
concerned w i t h  a type o f  the  disease 
termed "angle closure glaucoma." T h i s  
t y p e  o f  glaucoma is the  mos t  satisfactorily 
treated b u t  also is o f  lowest incidence. 
U n a n i m i t y  o f  opinion is expressed con-
cerning this t y p e  o f  t h e  classified dis-
ease, bo th  w i t h  regard t o  mechanism o f  
the cause and t h e  control. T h e  theory o f  
pupillary block,  n o w  more  generally ac-
cepted b y  ophthalmologists, is unani-
mous ly  agreed u p o n  b y  the  panel. 

T h e  second section is concerned w i t h  
factors w h i c h  inf luence t h e  intraocular 
pressure tha t  originates i n  t h e  central 
nervous system. Experiments previously 
published b y  V o n  Sol lman (Nat ional  In-  
stitutes o f  H e a l t h )  are reviewed and dis- 
cussed. T h e s e  experiments demonstrate 
changes in t h e  intraocular pressure i n  re- 
sponse t o  a n  electric s t imulation o n  a n  
isolated area o f  t h e  interbrain o f  t h e  cat. 
N o  conclusion^ were o f fered  tha t  suggest 
a relationship o f  these experiments t o  
glaucoma. T h e  e f f e c t  o f  such stimulation 
was dramatic b u t  no t  sustained. 

Opin ions  varied concerning the  exist- 
ence o f  a f feren t  or e f feren t  nerve end 
organs located i n  t h e  trabecular mesli- 
work o f  t h e  anterior chamber.  N o  con-
clusions were reached o n  whether  nerve 
fibers i n  t h e  area mere ly  pass through 
this tissue or have terminations i n  this 
location. Certain chemical experiments 
were cited as evidence o f  t h e  existence 
o f  a n  e f feren t  function f r o m  one eye t o  
t h e  other. Interpretations o f  t h e  results 
were sharply questioned b y  several m e m -  
bers o f  t h e  panel. 

T h e  third and largest section is con- 
cerned w i t h  t h e  anatomical location o f  
t h e  resistance t o  t h e  outf low o f  aqueous 
fluid f r o m  t h e  anterior chamber.  Barany 
( S w e d e n )  reviews his experiments o n  
enucleated eyes. T h e  eyes were perfused 
w i t h  aqueous fluid, and a level o f  resist- 
ance t o  t h e  standard condit ion o f  the  
experiment was m o r e  or less constant. 
Hyaluronidase was added t o  t h e  perfu-  
sion fluid; this caused t h e  resistance t o  
outf low t o  drop  b y  approximately one-
h a l f .  I t  is  Barany's assumption tha t  t h e  
hyaluronidase dissolves some o f  t h e  m u -  
copolysaccharide o f  t h e  anterior chamber 
trabecular structure, thus  allowing for 
a n  increased flow o f  aqueous fluid. Oper-  
ative destruction o f  t h e  trabecular mesh-  
work reduces t h e  resistance t o  aqueous 
outf low t o  zero. From these experiments 
it would appear tha t  t h e  structure respon- 
sible for t h e  increased or decreased re-
sistance t o  aqueous outf low is located i n  
t h e  trabecular meshwork.  

Grant  ( B o s t o n )  did t h e  same operative 
destruction o f  t h e  trabecular meshwork 
that  Barany did and found i n  t h e  major-  
i ty  o f  instances tha t  there was n o  increase 
i n  the  facility o f  aqueous outf low. Grant  
concluded tha t  t h e  obstruction t o  outf low 
was m o r e  peripheral t h a n  i t  is i n  t h e  tra- 
becular meshwork.  Considerable discus- 
sion and questioning b y  t h e  members  o f  
t h e  panel failed t o  throw light o n  t h e  
discrepancy i n  results. 

Barany further describes perfusion ex-  
periments i n  a n  a t tempt  t o  locate t h e  sen- 
sitive material located i n  t h e  angle, which  
h e  assumed t o  b e  hyaluronic acid. Ex-  
periments designed t o  throw light o n  the  
regulation o f  resistance o f  t h e  angle sug- 
gested tha t  t h e  angle was able t o  adapt  
t o  t h e  absence o f  hyaluronic acid;  other 

parts o f  t h e  meshwork  increased their 
resistance t o  outf low. 

Becker ( S t .  L o u i s )  presents results o f  
tonography a f ter  t h e  use o f  D i a m o x  t o  
study further t h e  pressure regulatory 
mechanism b y  altering the  change i n  in -  
flow wi thout  altering t h e  resistance t o  
outflow. 

T h e r e  is considerable discussion o n  cel- 
lular v o l u m e  i n  t h e  angle and t h e  possi- 
bility o f  its inf luence o n  outf low. 

Autobiographical sketches o f  t h e  par- 
ticipants are appended .  T h e  index  is ex-  
cellent. 

L. C O N N E R  M O S S  
Episcopal Eye, Ear, and Throat Hospital, 
Waslzington, D.C. 

Advances in Carbohydrate  Chemis t ry .  
vol .  11. Melvil le  L. W o l f r o m  and R. 
Stuart T i p s o n ,  Eds. Academic  Press, 
N e w  Y o r k ,  1956. xviii + 465. $ 1  1. 

I m a k e  n o  c la im t o  being a qualified 
judge o f  detailed presentations b y  recog- 
nized experts i n  eight highly specialized 
carbohydrate fields. However ,  t o  one  w i t b  
at least a working knowledge o f  carlt~o- 
hydrate literature and a daily need for 
its ef fect ive application, these Advances 
have proved their value. T h e  very h igh  
editorial and technical standards, estab- 
lished b y  t h e  previous t e n  volumes,  have  
been  rigorously maintained.  

Continued application o f  periodate 
oxidation i n  establishing carbohydrate 
structures justified a concentrated study 
( b y  J .  M .  Bobbi t t ) .  Since this technique 
can b e  misapplied all too easily b y  inex-  
perienced hands,  a particularly valuable 
section stresses significant precautions ta 
be observed during its use. 

T h e  mul t ip le  functionalities o f  t h e  
osones and o f  kojic  acid have attracted 
m u c h  attention w i t h  very little interest 
i n  applications having developed.  Al-
though osones are usually represented i n  
t h e  u -ketoaldehyde manner  originally 
proposed b y  Emi l  Fischer, t h e  consistent 
lack o f  ketonic properties makes  th i s  
open-chain structure very questionable. 
A survey o f  osone research, supplied b y  
S .  Bayne and J .  A. Fewster, should assirt 
i n  stimulating further studies. M u c h  m o r e  
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attention has b e e n  given t o  kojic  acid, 
even  t o  t h e  extent  o f  several past at-
tempts  and at least one  current a t tempt  
at commercialization, and A .  BeClik has 
writ ten a very worth-while chapter. De-
spite its structural challenge, significant 
industrial applications are still i n  t h e  
future.  

F. G. Gonzales presents a n  interesting 
discussion o f  t h e  products f r o m  reactions 
be tween  reducing sugars and 8-ketonic 
esters along w i t h  detailed procedures and 
tables o f  constants. T h e  author is obvi- 
ously intrigued b y  t h e  possible un ique  
biological significance o f  these c o m -
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