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6 months, and 10 months. Analysis of the results shows
that the poor muscle tone in such infants improves with
age, as judged by palpation, resistance to passive move-
ment, the traction responses, and the effect of tone on
posture in prone, sitting, and horizontal suspension.
Significant positive correlations existed between marked
hypotonia and strabismus at all three examinations. The
Moro and primary stepping responses persisted longer
than in normal infants: lower limb placing responses,
absent in all mongols during the early months, appeared
in some 200% by 10 to 12 months. The methods of
eliciting and scoring these responses are described con-
cisely, and supported by 55 illustrations with a useful
selection of references.

This book is a welcome addition to our knowledge of
Down's syndrome, and will be of value to physicians and
psychologists undertaking developmental studies on
select groups of children.

PETER ROBSON

Fortschritte der allegemeinen und klinischen
Humangenetik. Band II. Edited by P. E. Becker,
W. Lenz, F. Vogel, and G. G. Wendt. Die Miss-
bildungen der Arme bei der epidemischen
Dysmelie (Thalidomidembryopathie). By
Dietrich Petersen. Der diastrophische Zwerg-
wuchs. By Hartmut Walter. (Pp. 109; 7 tables+
45 illustrations. DM.37.) Stuttgart: GeorgThieme
Verlag. 1970.

The second volume in this series of monographs on
human genetics is devoted to two review articles: one on
malformations of the arm in thalidomide embryopathy
and the other on diastrophic dwarfism. In the first of
these articles, D. Petersen draws on his own material and
on reports from German sources. He classifies the
defects in a descending degree of severity: at the one
extreme both arms are totally lacking or an arm is repre-
sented by nothing more than a rudimentary finger
attached to the shoulder, while the mildest defect in the
seven listed is an anomaly of the thumb, which shows
hypoplasia and triphalangy. The 32 illustrations are
particularly helpful.

'Nanisme diastrophique' as isolated by Lamy and
Maroteaux in 1960 is the subject of an extensive and most
helpful review by H. Walter. 'Crooked dwarfism' is a
recessive disorder which has many of the features of
Morquio's disease, atypical chondrodystrophy, and in
particular of achondroplasia with which latter affection
it was frequently confused by earlier observers (including
Lamy, Frezal, and Maroteaux, who in 1956 recorded a
case as one of recessive achondroplasia). Deformities
of the ear, cleft palate, anomalous calcification, various
hip, knee, and foot deformities, and particularly pro-
gressive kyphoscoliosis are, however, characteristic of
this form of dwarfism. A full analysis of the published
cases is given together with details of 13 cases observed
personally and it is clear from the family histories that
the affection carries a high infantile mortality.

ARNOLD SORSBY

Human Blood and Serum Groups. By Otto Prokop
and Gerhard Uhlenbruck. Translated by J. L.
Raven. (Pp. xvi+891; 163 figures+243 tables.
315s.) London: Maclaren and Sons. 1969.

This large and expensive book is probably the most
comprehensive so far produced on the subject of blood
groups. Not only do the authors deal with the genetic
and serological characteristics of the groups of both red
and white cells, but they also deal with their medico-legal
aspects and the relationships of blood groups to disease.
In addition, a very large section of the book (170 pages)
is devoted to the chemistry of the blood groups' sub-
stances, and the inherited groups detected in serum also
receive considerable attention.
The authors have tried to incorporate in one volume

what has formerly been the subject matter of several
books. Even though it is useful to have one volume
with such a wide spectrum, the result can be that none of
the aspects are dealt with adequately. In this book, the
section on the chemistry of the blood group substances
is its best feature. In many of the other sections the
treatment is too superficial to be of much value other
than as a source of references for further reading.
The authors have tried to steer a middle course be-

tween the Rh nomenclature of Fisher-Race and that of
Wiener, and, in fact, both nomenclatures are used. The
result is that, to be fully comprehensible, the reader has
to understand both nomenclatures, thus limiting the
usefulness of the section on Rh to a highly-specialized
minority, who will already be fully conversant with what
is in the section.
The section on blood groups and disease takes 32

pages, and is thus one of the longest reviews of the sub-
ject. It is largely taken up with detailed criticisms of the
more ridiculous associations that have been claimed.
This leads the authors to a general condemnation of the
whole subject. Very little space is given to the few
firmly-based relationships, and only one paragraph and
a table is given to the relationship with duodenal ulcer,
the well-established relationship with non-secretor re-
ceiving only cursory mention. The authors find it
'interesting that there have been no definite counter-
arguments disputing the increased incidence of 0 in
duodenal ulcer subjects'. The main value of the chapter
on blood groups and disease is the very full discussion on
the possible relationships with various infections. Most
of the research in this field has been carried out in
Germany, and this review is most useful.
This book is essentially a translation of the second

German edition (1966), and this is all too apparent
throughout most of the text. It is mainly in the last
couple of paragraphs of each chapter that there is
reference to later developments. For instance, there is
no mention of cytoxic leucocyte antibodies, and the only
reference to the work carried out on the prevention ofRh
immunization by giving prophylactic anti-D gamma-
globulin is to be found in the last paragraph of the chap-
ter on incomplete antibodies. The work would be
considerably out of date if it were not for these addi-
tional paragraphs incorporating developments up to 1968.
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In spite of all these criticisms, this volume has many
advantages. Someone wanting a book dealing with the
whole subject would not go far wrong in using it. Even
the workers who prefer to have separate monographs
dealing with each of the aspects of this subject would
find this book an excellent reference volume, particularly
as a source of German literature on the subject.

Dr. J. L. Raven is to be congratulated for having
carried out a superb translation from the German.

R. B. MCCONNELL

Biochemical Methods in Red Cell Genetics. Edited
by Jorge J. Yunis. (Pp. xiii + 530; illustrated +
tables. $25.00.) New York and London: Academic
Press. 1969.

The time when the genetics of red cells were equated
with the knowledge of blood groups is long past, and this
book deals with many inherited red cell characters, none
of them being a blood group. Yet even this book is not
fully comprehensive because there are many characters
which are at present only inadequately described and not
yet ready to be included in a work where they would have
to be discussed with some finality.
Many inherited red cell abnormalities, some of which

cause haemolysis, are errors of the metabolism of glucose.
Thus it is appropriate that the first chapter by J. J. Yunis
and W. Yasmineh deals with the glucose metabolism of
erythrocytes and describes which metabolic steps are
more sensitive to ageing on storage than others.

G. Motulsky and A. Yoshida deal with the methods for
the study of red cell glucose-6-phosphate dehydrogenase
deficiency, and there is also a special study by E. Beutler
of G6PD activity of individual erythrocytes and the
mosaicism for this particular abnormality. The locus
for the gene ofG6PD deficiency is on the X chromosome,
of which women have two. As one of the cell's two X
chromosomes becomes functionless, some of the red cells
of women who are heterozygous for an abnormal G6PD
gene are enzyme deficient and others are not. Glucose-
6-phosphate dehydrogenase deficiency is not, of course,
the outcome of the absence of this enzyme but of a re-
placement of the normal enzyme by an abnormal
variant of shorter life span. In older cells, therefore,
glutathione is not protected from oxidation and, together
with ATP, reduced glutathione is essential for the integ-
rity of the red cell.
A chapter by H. K. Prins and J. A. Loos deals with

this role of glutathione, and one by G. J. Brewer with
glutathione reductase and also with 6-phosphogluconate
dehydrogenase. ATP is formed by transfer of phos-
phate from a product of the Embden-Meyerhof cycle,
phosphopyruvic acid. Difficulties can arise where there
is a deficiency of pyruvate kinase, and these are discussed
by K. R. Tanaka. Phosphopyruvic acid is derived
from triosephosphate, and triosephosphate isomerase
deficiency is described by A. S. Schneider. The role
of ATP, its synthesis and regeneration, and genetic
studies of the variation in concentrations of ATP are
presented by G. J. Brewer. A chapter by E. R. Jaffe

deals with the deficiency of DPNH-methaemoglobin
reductase (diaphorase) which causes hereditary
methaemoglobinaemia because methaemoglobin is not
reduced to haemoglobin. Normal red cells are rich in
catalase, and this enzyme is thought by many workers to
protect glutathione against oxidation by H202. H.
Aebi and H. Suter describe the enzyme and the inheri-
tance of actalasaemia. A frequent cause of jaundice and
brain damage in infants is absence of galactose-l-
phosphate uridyl transferase, which is described by
E. Beutler. Other genetic markers reviewed in this book
are the esterases and carbonic anhydrases (R. E. Tashian)
and the red cell phosphatases, phosphoglucomutases,
and adenylate kinases described by D. A. Hopkinson
and H. Harris. G. J. Brewer and C. F. Sing provide a
brief general review of isoenzymes of human erythro-
cytes and their genetic variation. A comprehensive and
informative chapter on human haemoglobins by T. H. J.
Huisman concludes this wide survey.
As can be expected from the title of the book, all con-

tributors not only give an up-to-date account of the
subject but they support them with much technical
information and numerous references.

This is a most valuable volume written by the foremost
authorities in the field, and both as a work of reference
and as a textbook it should find its way onto the shelf of
every human geneticist.

H. LEHMANN

The Handling of Chromosomes. By C. D. Darling-
ton and L. F. LaCour. 5th Edition (revised and
enlarged). (Pp. 272; illustrated + tables. 60s.)
London: Allen and Unwin. 1969.

The Handling of Chromosomes was first published in
1942 and has now been revised and brought up to date
five times. The preface to the fifth edition states, 'The
chromosomes are responsible for heredity and variation
and they control development. Their study has there-
fore become necessary for teaching and research in all
parts of the life sciences. This book attempts to show
how they have to be handled for such purposes.' The
attempt has succeeded and the book is a must for all
teachers and students of cytogenetics. The advent of
human cytogenetics in the past 15 years has tended to
overshadow much of the solid work carried out in the
chromosomes of plants and insects. To the student,
this manual briefly and concisely gives the equipment,
techniques, and sources of material required for the study
of the chromosomes of numerous different species of
both plants and animals, and includes in this some of the
more basic techniques and schedules for the study of
human chromosomes. To those of us who have tended
to become immersed in human cytogenetics, it refresh-
ingly reminds us that man is yet another species and
must take his place with Tradescantia, Trillium, Droso-
phila, Alium, and Locusta-classic species of the cyto-
geneticist. The book is illustrated with simple line
drawings and has, as well, a superb section of chromo-
some photographs.
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