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as the inactivation of the X-chromosome. The evidence 
for tho hypothesis comes mainly from the variegated 
allele at the E-locus of guinea-pigs and rabbits. It neatly 
explains the heterozygous expression, or dominance 
relations, of this allele when in combination with other 
alleles at the locus. It is an attractive hypothesis that 
may, if further substantiated, dispel the doubt cast on 
the Lyon hypothesis by the existence of autosomal 
variegation. 

The book is generously illustrated, with two pla t es in 
colour, and is excellently produced. It will be widely 
welcomed not only for the interest of the subject matter, 
but also for the wealth of hitherto scattered information 
(there is a bibliography of nearly 800 references) collected 
together and critically evaluated. D. S. FALCONER 

VERTEBRATE TEETH 
Comparative Odontology 
By Bernhard Poyer. Translated and edited by R ainer 
Zangerl. Pp. xiv+ 34 7 + 96 plates. (University of Chicago 
Press: Chicago and London, I 968.) $12.50. 

PROFESSOR PEYER's publications on dental histology and 
anatomy extend over a range of 44 years. This book, 
translated from a manuscript on which he was still work
ing when he died in 1963, is the product of a lifetime's 
thought and investigation. Dr Zangerl ha s rightly aimed 
at keeping as closely as possible to the original text, though 
he has added some material published since 1963 where this 
is relevant. As a synoptic treatment, of the subject the 
book invites comparison with Owen's Odontography and 
Tomes' Dental Anatomy. It surveys the vertebrates as a 
whole, placing du6 emphasis on the fish, where the author's 
interest primarily lay. Tho approach is essentially palae
ontological : a broad picturn of vertebrattl evolution is 
built up, in which the mammals are seen in proper per
spective. When so much dental research is based on man 
and a few experimental mammalian species, this book may 
stimulate new thinking on broader lines about some of the 
current problems. 

The treatment of the elasmobranchs is particularly in
teresting, being based very largely on original observations 
and including hitherto unpublished materia l and inform
ation not available in textbooks. In addition to the d efin
itive teeth, an account is given of the numerous small den
ticles in the mouth lining, which resemble tho placoid 
scales of the skin. There is a full discussion of the nature 
of fish "enamel", which is interpreted as a modified den
tine, formed internally to the basement membrane of the 
ectodenn under the influence of ameloblasts. In actin
opterygians, modified dentine forms the tip of the tooth, 
but true enamel is present in some groups (including the 
more primitive) as a collar round the circumference of the 
crown. True enamel, and not modified dentine, covers the 
crown in Choanichthyes as in tetrapods (the presence of 
fish -like enamoloid in urodole larvae is not mentioned) . The 
author's original observations on the histology and deve
lopment of the teeth of a great variety of vertebrates con
stitute one of the most valuable features of the book, 
and they are profusely illustrated by photomicro
graphs which make up the greater part of the 96 pages of 
plates. 

The range of dental morphology, living and fossil, within 
each class of vertebrates is presented against an evolution
ary background and v ery well illustrated with over 200 fig
ures in the text. For the illustrations alone the book will 
long retain its usefulness to students of vertebrate evo
lution. Except in the Dipnoi, the author does not believe 
that complex teeth have been derived by the concrescence 
of simple teeth. 

There are a few errors ; for instance, on page 219 where 
Amphitheri-um is stated to be the only known genus of the 
Pantotheria. German usage sometimes slips through t,he 
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translation, as the use of " yoke" (Joch) for "loph", and the 
stains referred to as Tuchechtgelb and Goldnerstain would 
be more recognizable to English-speaking readers a s F ast 
Yellow and Goldner 's modification of Masson's trichromo 
stain. These minor faults, however, do not significantly 
detract from the value of the book. P. M. BUTLER 

FIBRINOGEN AND FIBRIN 
Fibrinogen 
Edited by Koloman Laki. Pp. xiii+ 398. (Arnold: 
London; Dekker: N ew York, 1968.) 175s. 

THIS book gives, in s ixteen chapters by fifteen cont l'i
butors, a series of reviews of the biochemistry a nd 
physiology of fibrinogen and fibrin. Some clinical uses 
of fibrin are also described and almost 1,000 references 
are cited. 

In recent years, stimulated in part by increasing 
recognition of tho importance of thrombotic disel:l,se , 
there has betln an explosive increase of interest in tho 
mechanism of blood coagulation n,nd much detailed 
knowledge has accumulated of the various activities and 
components of the blood plasma which result in the 
formation of fibrin. Blood clotting is a vital d efence 
mechanism which functions to preserve the integrity of 
the vascular compartment; clotting takes place when 
fibrin molecules join each other to form a network struc
ture which plugs the wo und and prevent,s blood loss. 
Fibrin m olecules are sparingly soluble, and to preserve 
the fluidity of tho plasma, fibrin molecules normally 
circulate as fibrinogen coupled to negatively charged 
peptides which prevent their aggregation. When fibrin 
is needed for haemostasis, the peptides are split off by the 
proteolytic enzyme thrombin, thus permitting units of 
fibrin m onomer to aggregate in a very precise and specific 
way to form fibrin polymer. Fibrinogen, unlike other 
coagulation factors which are unstable, or present in 
trace quantities only, or both, is stable and present in 
high concentration in the plasma; it has been the subject 
of detailed investigation, much of which is presented in 
this book. 

The opening chapter, written by Laki the editor, is an 
admirable introduction and summary, and it gives a 
lucid and authoritative overall picture of the structure 
of fibrinogon, the peptides which are split off during 
clotting, and the role of carbohydrate in the fibrinogen 
molecule . Mester deals in more detail with the carbo
hydrate component of fibrinogen, which is necessary to 
make fibrinogen a substrate for thrombin : carbohydrate 
is also necessary for the action of fibrin stabilizing factor 
and it has an important role in conferring immunological 
specificity on fibrinogen. 

The description by Loewy of the evolution of knowledge 
of tho stops involved in insoluble fibrin formation is 
outstanding. It has been shown that a plasma enzyme, 
plasma transglutaminase, is necessary to confer stability 
on fibrin polymer, which in its absence is soluble in 5 M 
urea and other solvents. Plasma transglutaminaso, 
highly unstable in its active form, is present in normal 
plasma in a stable inactive form (factor XIII) and is 
converted to the active form by thrombin; it can convert 
11,000 times its own weight of fibrin to a stable form by 
the formation of C-N bonds. The importance of this 
enzyme system is reflected in the clinical syndrome 
found in its absence, when there is defective haemostasis 
and abnormal wound healing. 

Other chapters cover the morphology of fibrinogen and 
fibrin; immunological properties of fibrinogon and fibrin 
and th eir digestion products; fibrinogen metabolism, 
including consideration of the large extravascular pool; 
evolution and the fibrinogen molecule ; the purification 
of fibrinogen; the action of thrombin on the fibrinogcn 
molecule ; nucleic acids in tho biosynthesis of protein; 
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