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bined fission-spectrum neutron irradiation with specific 
proliferative stimuli such as carbon tetrachloride liver 
damage or unilateral nephrectomy to investigate altera
tions in tumour incidence. H. J. Curtis et al. demonstrated 
that for life-shortening and for the production of chromo
some abnormalities, thermal neutron effects were fully 
additive and independent of dose-rate, whereas y-radiation 
Effects were partially repairable during protracted ex
posures or between fractionated doses. L. E. Farrand T. 
Konikowski showed that thermal neutron irradiation 
alone did not produce the same changes in transplanted 
mouse tumours in situ as did the combination of thermal 
neutrons with 10B injection. 

D. K. Bewley and S. Hornsey reviewed effects of fast 
neutrons from the Medical Research Council's cyclotron 
at Hammersmith Hospital, on several biological systems; 
they made special reference to the use of these neutrons 
for radiotherapy, and J. F. Fowler reviewed the arguments 
for using fast neutrons rather than X-rays, accelerated 
charged particles or thermal neutron capture for the treat
ment of human tumours. 

T. Fuji investigated specific locus mutations produced 
by 14-MeV neutrons in wheat and found an RBE greater 
than 20 when compared with somatic mutations produced 
by 6 °Co y-radiation. H. H. Smith et al. studied cytogenetic 
effects of 0·43- to 1·8-MeV neutrons on maize and obtained 
values for the relative biological effectiveness of 42-135 
for mutation production compared with 250-kVp. X-rays. 
A. Marshak pointed out that for several animal and plant 
species, neutron RBE for production of chromosome 
abnormalities varied throughout the cell cycle. J. F. 
Spalding et al. demonstrated that acute lethality in RF 
strain mice to fission neutrons was independent of dose
rate from 10 rads/min, to 2 x 108 rads per min. H. H. 
Vogel and D. L. Jordan compared fractionated low dose
rate fission neutron and 6°Co y-irradiation effects on mouse 
mortality. J. R. Andrews et al. showed that for a mouse 
leukaemia assayed in vivo, cell survival after fission 
neutron irradiation was nearly independent of the presence 
or absence of oxygen, while irradiation with 14-MeV 
neutrons produced a rather large oxygen effect. B. E. 
Vaughan et al. showed an RBE value of 2-3 for cyclotron 
neutron inhibition of gastric bioelectric activity, and 2-6 
for delayed inhibition of plasma-to-lumen sodium ion 
transfer. A. L. Batchelor et al. showed RBE values of 
2·2-4·7 for weight reduction of testis after irradiating mice 
with 14-MeV, 3-MeV or fission-spectrum fast neutrons. 
Y. Arnaud and C. Bocquet showed that the RBE varied 
with the dose-level at which comparisons were made when 
the survival of E. col·i and S. cervisiae was the biological 
end-point. J. L. Bateman et al. showed that 0·43-MeV 
neutrons were more efficient in producing cataracts in mice 
than 1·8 MeV neutrons, while A. C. Upton et al. showed 
that of all the late somatic effects of irradiation, only for 
cataract production did fast neutrons have a high RBE 
(10). J. S. Krebs and R. W. Brauer concluded that two 
types of recovery could be seen in vivo following X
irradiation; at least one of these recovery mechanisms was 
also present after large doses of neutron irradiation. 

The remainder of the volume is devoted to a spirited 
panel discussion on •'Biophysical Considerations in Neutron 
Experimentation", which V. P. Bond opened with a wide
ranging review of animal experimental results. Yu. I. 
Moskalev, G. W. Barendsen, A.M. Kellerer, J. F. Fowler, 
A. H. Sparrow, T. Brustad and C. A. Tobias contributed 
to arguments for and against the interpretation of bio
logical results in terms of formal 'target-and-hit' theory 
and its modifications. The discussion included the in
activation of enzymes by particle radiations and lethal 
effects on plant and animal systems. 

These two volumes provide a splendid cross-section of 
thoughts about neutron and proton irradiation of bio
logical materials. The wide overlap of disciplines repres
ented by those participating makes for a rather hectic 
presentation, but is a useful reminder to those new to the 

subject that the edifice of radiobiology is by no means 
a monolithic one. The photo-offset reproduction is clear· 
and readable, and errors are largely confined to discussion 
between papers. RoGER J. BERRY 
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SINCE many neurological diseases are as yet only 
poorly understood, neurologists must welcome the 

introduction of any method which may help to solve 
their problems. Application of zone electrophoresis to 
neuropathology may provide some of the missing data. 
There is always a danger, however, that workers adopting 
a method developed in other fields may be ignorant of its 
pitfalls and limitations. In Agar Gel Electrophoresis in 
Neurology, the major part of which deals with the electro
phoretic analysis of cerebrospinal fluid from pathological 
cases, Dr. Lowenthal emphasizes that the interpretation of 
electrophoretic patterns, particularly their quantitative 
evaluation, is not entirely straightforward; the need to 
establish criteria for normal cerebrospinal fluid before 
possible abnormalities can be considered is clearly brought 
out. 

With his insight into the problems of assessing results of 
electrophoresis of pathological material, Dr. Lowenthal 
would appear to be an excellent author to bridge the gulf 
between protein chemists and clinicians. Unfortunately 
the author's command of English does not match his 
scientific ability and the style of writing considerably 
reduces the value of this book. The reader is repeatedly 
distracted from the subject matter by syntactical errors; 
in places the wording is ambiguous and at worst, unin
telligible. The section explaining the classification of 
electrophoretic patterns is particularly difficult to 
follow. 

The book has other defects. Little attempt is made to 
define unfamiliar terms; the meaning of some can be 
deduced, but the meaning of others, for example 'albumino
cytological dissociation,' is never explained. There are 
confusing errors in numbering of tables and omissions in 
the figures. The figure showing the apparatus for agar-gel 
electrophoresis is so small that it is impossible to distin
guish between the agar layer and its supporting slide; it is 
not clear from the text that the agar layer faces down
wards. It would have been helpful if peaks on more of 
the electropherograms had been labelled; in particular the 
figure showing the normal pattern of cerebrospinal fluid 
proteins should have been lettered. 

Although these faults must detract from the usefulness 
of the book, the reader who can tolerate them is rewarded 
with abundant and fascinating data. The book covers 
more ground than the title suggests and deals in some detail 
with paper electrophoresis as well as with the agar-gel 
technique. Cerebrospinal fluid obtained from patients and 
animals suffering from a wide range of neurological 
conditions has been examined by both methods. The 
results are tabulated according to different classifications, 
and their significance discussed. The comparison between 
cerebrospinal fluid proteins in multiple sclerosis and in 
swayback is of particular interest. In addition, there are 
shorter chapters on agar-gel electrophoresis of cerebral 
tissue proteins, enzyme electrophoresis and immunoelectro
phoresis; the author indicates how the different methods 
can complement each other, There is a comprehensive 
bibliography, but reference to part numbers as well as 
volume numbers is confusing. 

If Dr. Lowenthal writes again in English it is to be hoped 
that his publisher will ensure that the presentation does 
justice to the scientific content. ANN SILVER 
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