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something of the kind is indispensable for the rational 
planning of spraying programmes. In view of the 
many factors which, it· now appears, can affect 
the mortality-rate of the mosquitoes, for example, 
the insecticide, its formulation and particle size, the 
nature of the treated surface, the species of mosquito 
and its behaviour, it will be important in future to 
keep conditions as uniform as possible throughout an 
investigation and to describe these conditions fully 
when reporting results. It would be interesting if 
tests could be made in trap huts with those vectors 
against which DDT house-spraying has already 
proved effective by reducing malaria, such as 
Anopheles darlingi, albimanus 'maculipennis', culici
facies and others. Trap huts can also yield most 
important information on the behaviour and blood 
preferences of mosquitoes. The pattern of hut and 
method of operation used in Malaya have been 
described by Wharton 10• [June 7. 
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EVALUATION 
CHEMOTHERAPEUTIC 

OF 
REMEDIES 

T HE Biological Methods Group of the Society of 
Public Analysts and Other Analytical Chemists 

held a symposium on the "Evaluation of Chemo
therapeutic Substances" during October 26-27 under 
the chairmanship of Dr. G. M. Findlay. The chair
man, in opening the discussion, emphasized the need 
for rapid and accurate methods of estimating the 
chemotherapeutic activities of the many hundreds of 
compounds which are now being prepared for the 
specific treatment of the parasitic infections of man 
and his domestic animals. The final and crucial 
tests can obviously be carried out only in man and 
his domestic animals; but preliminary laboratory 
tests are essential both for determining relative 
efficiency and for the accurate assay of substances 
already found to be effective. Improved methods 
are required for evaluating anthelminthics, fungicides, 
and compounds active against viruses. 

The general problems involved in planning large
scale collaborative antibiotic assays to ensure adequate 
international standardization were dealt with by Dr. 
W. L. M. Perry. The relationship between technique 
and' results, the 'over-accurate' assay, the homo
geneity of estimates and the validity of the com
bination of results were discussed. At present, few 
laboratories use exactly the same technique for 
antibiotic assays. Dr. J. Ungar described the various 
types of in vitro and in vivo tests which must be 
carried out before a compound can be used in man. 
Acute systemic and local toxicities, as well as chronic 
toxicities, must be ascertained in several species of 
laboratory animals. The absorption and distribution 
in the tissues, normal and inflamed, and the mode 
of excretion are points of importance, as are the 

likelihood of sensitization and the interaction with 
other drugs. These remarks were illustrated by 
reference to 'estopen', a penicillin ester which is 
concentrated in the inflamed lung. Dr. J. Humphrey 
pointed out that, apart from good experimental 
design, the most important aim in assay methods 
involving diffusion of antibiotics into seeded agar 
plates is to obtain a sharp edge to the inhibition 
zones and a good slope. Penicillin and streptomycin 
give sharp edges with suitable organisms, due prob
ably to the uptake or destruction of these anti
biotics near the zone edge giving a steep concentration 
gradient. With the newer antibiotics the zones are 
less sharp. The factors determining slope are largely 
physical. Prof. J.M. Robson described the use of the 
rabbit's and mouse's eye for determining anti
tub!Jrculous action : one great advantage is the 
safety of the method for all those performing the 
experiments. Dr. A. R. Martin discussed very fully 
the methods used in employing mice for screening 
anti-tuberculous compounds. The relation of the 
chick embryo test to the mouse test was described. 
Miss L. Dickinson gave details of anti-viral tests 
carried out in the developing chick embryo and in 
mice. Comparable results have been obtained in 
mice and chick embryos with the Nigg pneumonitis 
virus. 

Dr. L. G. Goodwin described the use of weanling 
rats for the evaluation of amrebicidal drugs. His 
remarks were illustrated by a coloured film. The use 
of the infected rat provides a method which fulfils 
the essentials for a satisfactory amrebicidal test, for 
the infection is reproducible without fail, and untreated 
controls show a constant lesion ; known remedies for 
the disease in man show a recognizable effect ; the 
test takes only a short time and the infecting agent 
is derived from man and produces the same type of 
lesion in the rat. The only difficulty in the use of 
the rat is the presence of an amreba, Entamreba 
muris, which is not affected by amrebicidal drugs. 
Special precautions must be taken to prevent 
infection of the rat colony with E. muris. 

Dr. J. D. Fulton reported on the various media 
used for the growth of pathogenic amrebre in vitro 
a.nd their possibilities for providing methods for 
testing amrebicidal drugs. The question was dis
cussed whether these amrebicidal drugs act directly 
on the amrebre or indirectly on the bacterial flora 
which provides the pabulum for the amrebre. The 
possibility of using Trypanosoma cruzi in place of 
bacteria for the nutrition of the ammbre was 
described. Dr. E. M. Lourie pointed out that refined 
statistical methods are invaluable for biological 
standardization, but in the search for new compounds 
of value clinically they are useless if inappropriate 
experimental procedures are used .. In Africa, in the 
control of trypanosomiasis, mass treatment is giving 
way to mass chemoprophylaxis, and new compounds 
are being devised for this purpose. The.re is there
fore urgent need for a simple and rapid method for 
screening compounds in regard to their prophylactic 
activity. There is difficulty in standardizing try
panocides of the melaminyl series by chemical or 
physical means. Standard preparations of these 
substances are required, and batches intended for 
use in man should be biologically tested in relation 
to these standards. 

The various laboratory tests, with monkeys, birds 
and mice, employed for the evaluation of anti
malarial compounds, were described by Dr. D. G. 
Davey. Regard must be had for the fact that, except 
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possibly in the case of Plasmodium malarim, none of 
the malarial parasites in man has been established in 
laboratory animals. The tests used, nevertheless, are 
unlikely to pass over any compound of potential value 
in man. Dr. Ann Bishop pointed out that quinine 
gives rise to little or no drug resistance, and with 
pamaquin only a very slight increase can be induced. 
Proguanil, however, readily induces resistance in 
Plasmodium gallinaceum ; strains treated with sul
phadiazine or sulphanilamide become resistant to 
themselves and to proguanil. Metachloridine also 
induces a high degree of drug resistance in malarial 
parasites. In testing for ability to produce drug 
resistance, experimental strains of the parasite must 
be maintained in a state of acute infection. Results 
from tests upon latent infections are not comparable 
and are difficult to evaluate. 

Dr. F. Hawking urged that when a compound has 
once been shown to be effective in the laboratory, it 
should be tested as soon as possible in man in order 
to bring to light toxic reactions which cannot be 
elicited in laboratory animals. 

IMPORTANCE OF SCIENCE 
IN AMERICAN EDUCATION 

IN a paper contributed to Science (113, 2945; June 
8, 1951) Ernst A. Hauser, of the Massachusetts 

Institute of Technology and the Worcester Poly
technic Institute, suggests that most of the advances 
in science in pure or fundamental research have been 
made by citizens of countries other than the United 
States or by American citizens who have received 
their education in Europe or by Europeans who have 
emigrated to the United States. In a supporting 
statement, Hauser quotes the president of the 
American Society of Mechanical Engineers, who 
recently declared that the American failure to 
recognize and respond to their particular responsi
bilities as citizens and human beings and their 
failure to understand that technical progress is not 
enough is the key to many of the greatest difficulties 
in America to-day. Recently, the United States 
Commissioner of Education has also directed atten
tion to the fact that a great number of educational 
institutions still organize their curricula in water
tight compartments, and that all efforts to penetrate 
the barriers between departments are jealously 
resisted. 

In an attempt to discover the weaknesses in the 
science side of American education, Hauser compares 
a. German and an American university. In the latter 
the student is permitted to devote himself to a 
specialized branch of science or technology far too 
early, so that the last college years are used as 
preparation for an advanced specialized education., 
thereby cutting down the time that should be devoted 
to general education.. Another essential difference 
between American training technique and that used 
in Europe is that Americans use systematic drilling 
as a method of instruction ; this can provide sound 
knowledge, but is scarcely likely to promote self
reliant thinking and the spirit of research. The 
excessive use of the text-book may also be criticized 
because it works in the same direction. Throughout 
most of Europe only those who have graduated from 
the Gymnasium or Realschule may enrol in a university 
or comparable technological institute. When gradu-

a.ting from one of these schools, which they have had 
to attend for eight years (having left the grammar 
school at about ten or eleven), students have acquired 
a background of general education at least com
parable to that of American students starting the 
junior year in college. 

Hauser suggests that what is needed in American 
education is to offer all students a more general 
appreciation of what science actually stands for. 
With J. B. Conant he agrees that the objective 
should be to give a greater degree of understanding 
of science by the close study of a relatively few 
historical examples of the development of science. 
Case-histories; he suggests, would almost all be chosen 
from the early days in the evolution of the modern 
discipline, as, for example, certain aspects of chemistry 
in the eighteenth and nineteenth centuries. The 
advantages of this method of approach are two-fold : 
first, relatively little factual knowledge is required 
either of the science in question or other sciences, 
and relatively little mathematics ; second, in the 
early days one sees in clearest light the necessary 
fumblings of even intellectual giants when they 
were also pioneers ; one comes "to understand what 
science is by seeing how difficult it is in fact to carry 
out pretentious scientific precepts. 

Hauser also concurs with I. B. Cohen, of Harvard, 
who quite recently said that students could be given 
a general appreciation of what science stands for by 
making them more familiar with the human side of 
those to whom we owe the greatest discoveries in 
science, and with the circumstances that led to the 
accomplishments for which they are now famous. 

CURRENT TRENDS IN GENERAL 
PSYCHOLOGY 

T HE programme for the morning session on 
August 9 of Section J (Psychology) of the 

British Association consisted of three papers discuss
ing tendencies in general psychology. The discussion 
presents certain difficulties to anyone attempting to 
summarize it, in that the three papers were diverse 
in content. Prof. R. C. Old.field was concerned with 
experiment in psychology ; Prof. A. Rex: Knight 
and Mr. A. J. Laird with motivation; while the 
present writer dealt with the teaching of psychology. 
Instead of a summary, therefore, an attempt will 
be made to discuss rather generally certain tendencies 
in present-day psychology which the papers seemed 
to reveal. 

It is clear that, by the middle of the present 
uentury, psychology has outgrown certain early 
phases. These phases were first of all the period of 
the 'schools', when psychologists carried on the 
disputative traditions of their philosophical predeces
sors. There followed a phase of rather indiscriminate 
experimentation which was corrected after a time 
by a preoccupation with problems of method. More 
recently there has been a tendency for those inter
ested in theory and experiment to dissociate them
selves from the testers and statisticians, on one hand, 
and the clinicians, on the other. To-day, however, 
there is a considerable measure of unity, and experi
mental techniques are being used which are varied 
and flexible enough to cope with a wide range of 
problems. 
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