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Vaccination. 

V ACCINATED persons, when exposed to the 
same risk of taking smallpox as unvaccinated 

persons, are attacked at a lower rate, and those who 
are attacked die at a lower rate than persons who 
have not been vaccinated. No one who is ac
quainted with the direct and collateral evidence 
doubts that this is a generally true proposition, 
unless they are on a priori grounds convinced that 
vaccination must be nonsense. As Prof. Major 
Greenwood pointed out to the Royal Statistical 
Society on Feb. 18, direct numerical evidence of 
the lower attack and lower fatality rates of vac
cinated persons has been obtained whenever the 
distinction between vaccinated and unvaccinated 
has been recorded. Recent advances in under
standing have all confirmed our belief in the effi
cacy of vaccination as an individual prophylactic. 

Jenner thought that cow-pox (vaccinia) and 
smallpox (variola) were distinct diseases, and such 
has been the uncritical general opinion almost to 
the present day_ It was accepted on all hands that 
an attack of smallpox, either naturally contracted 
or imposed by deliberate inoculation, was a fairly 
efficient protection against a second attack. But 
it naturally seemed a little strange that protection 
could be obtained by an attack of another disease, 
and there were no clear analogies of this non
specific immunisation : measles protected against 
measles, chicken-pox against chicken-pox, distem
per against distemper ; and it is not altogether sur
prising that acute men like Charles Creighton came 
to the conclusion that vaccination was quackery. 

Was Jenner right, however, in his original inter
pretation of his facts The modern view is that 
he was not, and that what he called cow-pox on 
the cows' udders and dairymaids' hands was in 
fact smallpox. No one now knows exactly what 
cow-pox was or is: the disease, if it ever had an 
independent existence, is almost or quite unknown 
nowadays. Equally, the original sources of the 
strains of virus used for making vaccine lymph for 
human use are not always known, or at any rate 
the information is not available for the interested 
public. In some instances, however, they are 
admittedly derived from human variola, and it 
seems most likely that all or nearly all human 
vaccination is actually performed with smallpox 
material cultivated in the skins of calves, sheep, 
rabbits, monkeys, or some combination of these 
and other animals. In short, vaccination to-day 
is essentially the same as the inoculation of the 
eighteenth century : we still protect against small-
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pox by inoculating with smallpox, only we use a 
milder strain of virus, which has to a large extent 
lost its particular capacity to cause serious illness 
and death in man by being adapted to grow in 
other species of animals. There is, therefore, 
nothing surprising or repugnant to general prin
ciples in the fact that ' vaccinia ' protects against 
variola. Their identity has been fully confirmed 
by the intensive studies and animal experiments 
made in recent years by Gordon, Tulloch,and others. 

Though, however, the efficacy of vaccination in 
protecting the individual is beyond question, it is 
by no means so certain that the great diminution 
of smallpox in western Europe in the closing years 
of the nineteenth and early years of the present 
century was due to wholesale vaccination, or that 
its communal efficacy is such that it may rightly 
be imposed upon reluctant people. It seems 
fairly certain that compulsory vaccination in 
infancy, followed by periodical re-vaccinations in 
later life, if rigidly enforced with no exceptions of 
any kind, would obliterate smallpox in the inhabit
ants of Great Britain and render occasional import
ations from abroad innocuous. But would it be 
worth while The experience of Leicester shows 
that the frequent introduction of smallpox into a 
town where infant vaccination has been systematic
ally neglected does not, in fact, lead to widespread 
and murderous epidemics. It has also to be recog
nised that, on the modern standard of healthiness, 
vaccination is not a wholly negligible event. It 
often leads to distasteful malaise, rarely to serious 
illness, very occasionally to death, and something of 
this price would doubtless have to be paid for 
complete security against smallpox. The type, too, 
of smallpox which has been prevalent in Great 
Britain during the last few years (and which is 
possibly the indigenous English form) is quite a 
mild disease, not much worse than chicken-pox 
or even vaccnna. This naturally makes people 
think more lightly of the disease than they used to, 
though it is obviously unwise to be sure that the 
mildness of type will never evolve into the form 
which caused the horrors of the eighteenth century, 
and still exists in the East and elsewhere, and is 
always liable to be brought into Great Britain. 

With such a conflict of considerations, public 
health administration plainly has a difficult 
problem to solve. To abandon vaccination would 
save a few lives and a good deal of inconvenience, 
and it might lead to no harm : on the other hand, 
it might result in serious disaster. The majority 
will probably agree with those who prefer to be on 
the safe side. 
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Hydrodynamics. 

(l) Grundlagen der Hydromechanik. Von Prof. 
Leon Lichtenstein. (Die Grundlehren dermathe
matischen Wissenschaften in Einzeldarstellungen 
mit besonderer Beriicksichtigung der Anwend
nngsgebiete, herausgegeben von R. Courant, 
Band 30.) Pp. xvi + 506. (Berlin : Julius 
Springer, 1929.) 38 gold marks. 

(2) Legons sur l'hydrodynamique. Par Prof. Henri 
Villat. (Chaire de mecanique des fluides et 
applications, Fondation du sons-secretariat d'Etat 
de l'aeronautique.) Pp. viii + 296. (Paris : 
Gauthier-Villars et Cie, 1929.) 50 francs. 

(3) Hydro- und Aeromechanik nach Vorlesungen von 
L. Prandtl. Von Dr. 0. Tietjens. Band 1 : 
Gleichgewicht und reibungslose Bewegung. Pp. 
viii +238. (Berlin: Julius Springer, 1929.) 15 
gold marks. 

(l) THESE three books all deal with hydro-
dynamics, but differ widely in scope, and 

appeal almost to different types of mind. Prof. 
Lichtenstein, well known for his elegant investiga
tions of some special problems, here undertakes a 
systematic survey of the science from a strictly 
logical point of view, incorporating an account of 
the researches on the existence-theorems of the 
subject on which he has been engaged for a number 
of years. He submits to a rigorous scrutiny the 
various conceptions which lie at the ba.'!e of the 
science, as well as the assumptions which have been 
made implicitly in its development. This task is 
here essayed for the first time in the present con
nexion. The classical writers and their followers 
have been accustomed to pass lightly over such 
matters and to be guided (often unconsciously) by 
physical intuitions rather than logical deductions. 
In this they were entirely justified, for it is hard 
to see how they could otherwise have got on with 
their own primary business, to construct a mathe
matical scheme which should represent as well 
as might be the processes of natural phenomena. 
But at length the pure mathematician comes 
into the field. He is attracted by the interest 
and beauty of the mathematical structure which 
the classical writers have by degrees built up, but 
his keen logical eye detects flaws here and there; 
he is impelled to strive after precision where he 
finds vagueness in fundamental conceptions, and 
to supply lacunro in the logical processes. 

This is the task to which Prof. Lichtenstein has 
set himself in this book, which, he tells us, is the 
outcome of some six years' meditation. It may be 
said at once that the result is worthy of the pains 
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