
many as yet uncommitted workers in 
thinking about the field. As is often the 
case in fields where the impetus for 
study comes from such diverse groups 
as pharmacologists, physicians, physi- 
ologists, general biochemists, and physi- 
cal protein chemists, many of the parti- 
cipants do not understand one another. 
Thus there is a great need for reviews. 
This has been especially so since the 
reviews available are now quite old. 

The present book is a translation of 
a somewhat smaller review published 
in German in 1966. In the process of 
translation the book was updated to 
include references to mid-1968. The 
strongest feature of the book is an un- 
usually thorough coverage of the litera- 
ture. It includes over a thousand refer- 
ences, some of them picked out from 
rather rare sources, such as Chinese 
journals, short abstracts, and Ph.D. dis- 
sertations. Hardly anything of which I 
was aware has been missed, and a great 
deal of which I was not aware has been 
included. An additional bonus is the 
inclusion of a gooddeal of otherwise un- 
published information from the authors' 
prolific laboratory. There are many 
good tables summarizing comparative 
properties, such as amino acid composi- 
tions and specificities of interaction 
of various inhibitors with various pro- 
teases. The bias is on the biological 
side, with emphasis on the physiologi- 
cal action and possible therapeutic im- 
portance of the inhibitors. Physico- 
chemical data are not slighted, but one 
is aware that they are written about by 
biologists, not chemists. 

On the minus side, the book is not 
pleasant to read. There is essentially no 
general section, and the description of 
one inhibitor is followed by a descrip- 
tion of another and yet another, the 
descriptions being organized solely ac- 
cording to biological source. Within 
each description fact follows fact with 
relatively little attempt (except in the 
tables) to summarize or to stress the 
most salient ones. Many of these flaws 
are due to a graceless translation and 
to the difficulty of grafting in the 1966- 
1968 papers in the revision. 

In summary, the book is of great 
value to investigators of protease in- 
hibitors as a source of much important 
information and as an unusually com- 
plete list of references. A novice, on 
the other hand, will not find it easy or 
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Organelles 
Microbodies and Related Particles. Mor- 
phology, Biochemistry, and Physiology. Z. 
HRUBAN and M. RECHCIGL, JR. Academic 
Press, New York, 1969. xii + 300 pp., 
illus. $14.50. International Review of 
Cytology, Supplement 1. 

In the past few years it has become 
clear that the cells of some tissues in 
many organisms possess enzyme-con- 
taining bodies that can reasonably be 
considered as representatives of a 
widely distributed class of organelles, 
the microbodies. This book reviews 
the abundant relevant literature that 
already has accumulated. Appropri- 
ately, one of the authors is a micro- 
scopist and the other a biochemist. 
Electron microscopists identify micro- 
bodies as structures usually less than 
1 micron in diameter, delimited by a 
single membrane and containing a 
moderately dense matrix in which a 
crystal-like core and other inclusions 
are sometimes present. Such structures 
have been isolated from several sources 
and shown to contain catalase and oxi- 
dative enzymes such as uricase, alpha- 
hydroxy acid oxidases, and D-amino acid 
oxidase; the fact that many of these 
enzymes can produce or decompose 
hydrogen peroxide has led to an alterna- 
tive name, peroxisomes, proposed by 
DeDuve, who has pioneered in the bio- 
chemical study of the organelles. Re- 
cently developed cytochemical methods 
for light and electron microscopy are 
supplementing isolation procedures in 
establishing the coincidence of morpho- 
logical and enzymatic characteristics. 

In constructing their review, the au- 
thors of this book confronted difficulties 
arising from three major sources in ad- 
dition to the uneven quality of the 
literature: (i) Microbody-like organelles 
have been found in many organisms, 
unicellular and multicellular, plant and 
animal, but it is not known whether 
they are essentially ubiquitous as are 
more familiar organelles such as mito- 
chondria or the plastids of plants. With- 
in a given organism their presence is 
demonstrable only in a few tissues (for 
example, in those green tissues that are 
capable of photorespiration and in 
vertebrate liver and kidney). (ii) The 
morphology and enzymatic capabilities 
of organelles presumed to be micro- 
bodies are quite varied in different tis- 
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sues and organisms, although it is 
plausible to think of the resulting dif- 
ferences as variations on a theme. The 
variability is reflected, in part, in the 
several names that have been applied; 
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for example, the glyoxysomes of castor 
bean endosperm contain enzymes of the 
glyoxylate cycle along with catalase and 
other enzymes. (iii) While key functions 
of microbodies in plant glycolate and 
glyoxylate metabolism (related to photo- 
respiration or the transformation of fat 
into carbohydrate) seem increasingly 
firmly established, roles in animal cells 
are largely speculative, although there 
is no dearth of possibilities (for example, 
they may play a role in protection 
against peroxides, gluconeogenesis, con- 
trol of reduced coenzyme levels, or 
uric acid metabolism). 

For such reasons, the literature on 
several central topics is fragmentary, 
and much of it is descriptive, concerns 
details of unknown generality, or re- 
ports initial exploratory experiments. 
These difficulties are compounded by the 
fact that some of the morphological 
work and many of the interesting en- 
zyme studies were done before it was 
recognized that a chemically and struc- 
turally distinctive type of organelle 
was involved. The authors thus had to 
choose between synthetic and cata- 
loguing approaches. By and large they 
have taken the latter. The book surveys 
the literature up to mid-1968, taking up 
morphological questions first and then 
enzymological ones, and concentrating 
on animal material. The structure of 
microbodies in many organisms and 
tissues (mainly of vertebrates) is de- 
scribed and illustrated with numerous 
reasonably well reproduced electron 
micrographs. Information on several 
key enzymes is extensively reviewed, 
with catalase receiving somewhat more 
attention than the others. Changes ob- 
served during development, disease, and 
exposure to many experimental manipu- 
lations are outlined. 

At surprisingly few places in the book 
do the authors undertake extensive in- 
tegration of information; nor, in treat- 
ing work by others, do they usually 
go much beyond reporting. For the rela- 
tively sophisticated reader this may be 
desirable, since enough details are pre- 
sented to permit him to establish his 
own coherence in the mass of facts. 
For those unfamiliar with the limita. 
tions of cytochemistry, organelle iso- 
lation, or microscopy, however, the ab- 
sence or underplaying of critical discus- 
sion at important points may be dis- 
concerting or misleading. This is true 
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for example, terms like "1:12 polytubu- 
lar crystalloid" or "marginal plate" are 
introduced and used for some time 
before they are adequately defined or 
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illustrated. There is little emphasis on 
the properties of isolated microbodies, 
and the discussion of catalase is compli- 
cated by the intermingling of informa- 
tion from erythrocytes with findings on 
tissues known to contain microbodies. 
When the authors do present their own 
analysis it sometimes is too briefly stated 
or not thoroughly enough documented 
to be fully useful. For example the in- 
troductory sections on lysosomes contain 
much contentious material and will be 
difficult for the nonexpert, and a num- 
ber of important morphological inter- 
pretations need further discussion (for 
example, the basis of the implied con- 
clusion that some plate-containing 
cisternae of endoplasmic reticulum are 
not attached to fully formed micro- 
bodies is not made clear). 
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Despite such flaws in organization 
and style, careful reading of the book 
does provide most of the facts needed 
for adequate introduction to micro- 
bodies. Inevitably, there are a few 
errors, strange interpretations, omis- 
sions, and outdated sections; no pair of 
authors could be so fully familiar with 
all tissues and organisms as to avoid 
this. However, Hruban and Rechcigl 
have brought together in one book a 

large and diffuse body of information, 
and this is one of Ithe first wide-ranging 
reviews of the subject. Thus their con- 
tribution will be useful, especially as 
an annotated introduction to the litera- 
ture. 

ERIC HOLTZMAN 

Department of Biology, 
Columsbia University, New York City 
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Speciation in Tropical Environments. 
Papers from a symposium, London, Oct.- 
Nov. 1968. R. H. LOWE-MCCONNELL, Ed. 
Published for the Linnean Society of 
London by Academic Press, New York, 
1969. viii + 248 pp., illus. $11.50. Bio- 
logical Journal of the Linnean Society, 
Vol. 1, Nos. 1 and 2. 

The tropics extend across the equa- 
tor to 23 /2 degrees of latitude north 
and south (tropics of Cancer and 

Capricorn) and bound an area more 
diverse environmentally than the tem- 

perate and boreal regions of the globe. 
The most unusual tropical environment 
is without doubt the rain forest, but 
there are many other tropical vegeta- 
tion formations, including savannas, 
deserts, and high mountain steppes. 
Seasonality is peculiar in the tropics in 
that rainfall is more important than 

temperature. High tropical mountains 
do have large temperature fluctuations, 
but these follow a daily, instead of 
seasonal, cycle. Tropical environments 
thus provide living things with sets of 

parameters differing from those exist- 

ing elsewhere. Clearly, organisms have 
had to evolve distinct adaptive strate- 

gies depending on whether their habitat 
was tropical or not. The question 
whether speciation phenomena in the 

tropics are different from those in the 

temperate zone is therefore of great 
biological importance, the more so 
when one recalls that organic diversity 
is much greater in the tropics. Specia- 
tion, then, can be viewed as a historical 

component of tropical species diversity, 
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and as such can conveniently be sim- 

plified into the following two postu- 
lates: first, that more species evolve 

per unit time (the rate of speciation is 
greater) in the tropics, tropical en- 
vironments somehow permitting evolu- 

tionary change to proceed at an ac- 
celerated pace; and second, that there 
is less extinction in the tropics because 
of the greater stability of the environ- 
ment over long periods. Should both 

postulates be rejected by available evi- 
dence, then one can conclude that 
there is no unique historical compo- 
nent to tropical species diversity. If, 
however, either postulate is shown to 
be valid, then historical factors must 
be included in a theory of tropical 
species diversity. 

The publication of a book on specia- 
tion in tropical environments is there- 
fore of interest. The 15 papers in this 
volume are the contributions of invited 

speakers, all of whom have had ex- 
tensive !experience in the tropics, to a 

symposium organized by the Linnean 

Society of London and the Tropical 
Group of the British Ecological Society. 
The articles range in approach and 

scope from specialized treatments of 

speciation patterns within narrow taxa 
to broad literature reviews. 

Although the diversity of the book 
reflects the diversity of life in the 

tropics, I am sorry to say that it also 
detracts considerably from the value of 
the volume. There is no common de- 
nominator among the papers, and 
much material irrelevant to the major 
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unsolved problems of speciation in the 
tropics is presented. None of the con- 
tributors investigates the vexing ques- 
tion of extinction, and few of them 
touch upon rates of speciation in the 
tropics compared with the temperate 
zone. MacArthur, for example, main- 
tains that speciation rates are greater in 
the tropics (this even appears to be an 
important part of his hypothesis of 
diversity; see his fig. 4, p. 27), but he 
gives not a shred of evidence to back 
up his view. Clarke and Murray, study- 
ing speciation in Partula on Moorea, 
conclude that "an accelerated rate 
(or an increased quantity) of specia- 
tion may be characteristic of tropical 
oceanic islands" (p. 41), but I do not 
find evidence in the body of their paper 
actually supporting that position. In 
his essay on bird speciation, Mayr re- 
jects the possibility of greater rates, 
and turns his attention mostly to eco- 
logical factors of speciation, especially 
geographical isolation. 

Actual evidence about evolutionary 
rates can be found, however, in Lowe- 
McConnell's review of speciation in 
freshwater fishes, and especially in 
Ashton's provocative paper on rain- 
forest trees. The data these authors 

present strongly suggest that the evolu- 
tionary mechanisms themselves, and es- 

pecially their modes of action, are not 

significantly different in the tropics 
from those in temperate regions, so the 
rates of evolutionary change leading to 

speciation should not be different 
either. Both authors also emphasize 
that there is greater packing of species 
in the tropics, as was already known, 
and attribute this mainly to different 

ecological strategies (in terms of niche) 
among tropical species. The greater 
diversity in the tropics may neverthe- 
less be influenced by a historical com- 

ponent, not so much in terms of evolu- 

tionary rates (although the importance 
of extinction remains largely un- 

known), but of greater environmental, 
especially climatic, stability over a 

longer period in the tropics than in the 

temperate zone. The meaning of stabil- 

ity here must not be misinterpreted. 
The tropics have had their share of 
unstable periods, not the least of which 
was during the Pleistocene glaciations, 
which had effects on speciation, in tem- 

perate and tropical zones alike. Mayr 
(birds), Lowe-McConnell (fishes), 
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(birds), Lowe-McConnell (fishes), 
Hedberg (African high mountain 

flora), and Ashton (dipterocarps) all 
mention the influence of Pleistocene 

glaciations on speciation patterns in the 
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