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their parasites, and on growth-rates and breeding of 
several species of fish. Research at the West African 
Fisheries Research Institute was about to begin. 

The report of the Director of the Anti-Locust 
Research Centre on locust research and control for 
1950-51 reviews the advisory activities of the Centre, 
which are chiefly connected with regional anti-locust 
organizations, as well as that of the Desert Locust 
Control Executive Committee, and with the research 
being carried out on the taxonomy of locusts and 
grasshoppers, field investigations on the behaviour 
of adult desert locusts and on methods of control. 
Extra-mural researches mostly fall in four over
lapping groups : three of them, namely, those 
investigations in biochemistry, physiology or be
haviour which relate to phase phenomena, phenomena 
migration or to population dynamics, are only just 
beginning ; the fourth group relates to the destruction 
of locusts by insecticides and machinery. A 20 per 
cent solution of dinitro-o-cresol has proved very 
effective for aircraft work, but baiting remains the 
principal method of control. 

TECHNIQUE OF ELECTRON 
MICROSCOPY 

CONFERENCE AT ST. ANDREWS 

T HE Electron Microscopy Group of the Institute 
of Physics held a conference in St. Andrews 

University during June 19-21, which was attended 
by about eighty scientific workers . On the first day 
three symposia were held : recent experiences in the 
cutting of thin sections ; critical testing of instrument 
performance ; and replica techniques. This was 
followed by a few short original papers. The second 
day was entirely devoted to the reading and dis
cussion of papers. 

M. S. C. hirbeck opened the session on section 
cutting by discussing modifications to be made in 
histological technique in order to cut sections thin 
enough for electron microscopy. Embedding and 
fixation were particularly dealt with, as it is in these 
preparative processes that the main difficulties now 
lie ; the actual cutting of suitably prepared blocks 
is no longer a matter of special difficulty. The 
modified Cambridge rocking microtome will. cut to 
0 ·2 µ, and some Continental makers are producing 
instruments to cut even thinner sections than this. 

It is desirable to embed the tissues in a harder 
medium than usual, and Mr. Birbeck favours 'ester 
wax', though Dr. C. E. Cha.Hice prefers the purer 
diethylene glycol distearate, and Prof. L. H. Bret
schneider uses a wax mixture including carnauba 
wax. Fixatives which are suitable for optical 
preparations may fail for electron microscopy because 
they precipitate the protein in a fine form which 
shows spurious structure in the electron microscope 
size-range. There are exceptions, however, and the 
most successful .fixatives for this purpose are those 
based on osmic acid and potassium dichromate. 
A tmann's mixture is specially recommended. 

Dr. C. E. Challice opened the discussion and was 
in general agreement with Mr. Birbeck's methods, 
differing principally in the knife-blade he uses and in 
methods of removing the ester wax from the section 
when cut. Birbeck sublimes the wax in the electron 
beam itself, but Challice finds that this leaves a 'fixed' 

residue and prefers to warm the specimen in vacuo 
before exposing it to the beam. 

Dr. J. Nuttings's paper opening the session on 
replica techniques was read for him by Dr. A. F. 
Brown. After ten years of development, the electron 
microscope is beginning to give results of real value 
to metallurgists ; and this is happening, not because 
of special advances in technique and resolving power, 
but because of the accumulation of experience and 
data from the use of plastic replica techniques at 
moderate resolving power and magnification. 

Comparison of dry-stripped 'Formvar' replicas 
with optical micrograms of the identical areas of the 
surface (made possible by a method developed by 
E. D. Hyam) show that at least in the optically 
resolvable range these replicas are completely reliable. 
Dr. G. L. J. Bailey, in discussion of this paper, 
expressed the opinion that the biggest problem before 
the electron microscopist in the metallurgical field is 
to persuade the classical metallurgist to accept his 
results; but he was able to cite instances where the 
electron microscope has proved trustworthy when 
the conventional optical methods have given mis
leading results. 

Replica methods giving higher resolving power than 
the simple plastic replica are available or a.re being 
developed, but cannot compete with the speed and 
ease of the dry-stripped 'Formvar' process. Such are 
the method of polymerizing a monomer in situ to 
form an intermediate cast (in a two-stage process), 
and, as J. B. Le Poole mentioned, the use of an 
evaporated silver intermediate cast with silicon 
monoxide for the final replica, which is said to have a 
grain size of atomic dimensions and give maximum 
resolution. The resolution of the simple plastic, 
replica, also, can be improved by preshadowing 
the metal surface ; but there is sometimes diffi
culty in stripping the shadowing metal, and the 
discussion showed that the conditions under which 
this occurs are not understood. A paper by A. W. 
Agar and R. S. M. Revell, read later in the con
ference, discussed plastic replicas of ferrous specimens, 
and suggested that; though the major features are 
reliably pictured, some fine detail, especially on 
ferrite grains, is probably spurious and due to the 
etching process. 

The basis of interpretation of replicas of some 
chromium- nickel steels was broadened by Dr. J. F. 
Brown and D. Clark, who isolated particles of 
sigma-phase electrolytically and investigated their 
crystal structure by electron diffraction (of individual 
particles selected from the electron microscope field). 
Correlation of the particle shapes with features of 
the replicas was possible. J. Trotter has observed 
two intermediate nitride phases in alpha-iron in 
addition to the well-known Fe,N. 

The interesting work of Drs. I. M. Dawson and V. 
V and on spiral growth of crystal faces, particularly 
of the paraffin n-hexatriacontane (see Jvature, 167, 
476; 1951) was reported to the meeting, and one or 
two points of general interest to electron micro
scopists emerged. Gold-manganin is mobile in the 
electron beam on a paraffin surface and therefore 
cannot be used as a shadowing metal ; palladium is 
satisfactory for this purpose. The graphitization of 
the paraffin in the beam is not instantaneous, and 
paraffin electron-diffraction patterns can be observed 
for about five minutes before they degenerate into 
diffuse rings. There was some discussion on the 
stability of these materials in the beam, and it seems 
that chemical structure is at least as important as 
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melting point in determining their resistance ; thwi 
a paraffin of melting point 74° C. may be quite 
stable, whereas an aromatic hydrocarbon of melting 
point 200° C. may polymerize. 

A spongy growth of silica in a furnace containing 
zirconium silicate bricks was shown by Mr. G. A 
Bassett to be in the form of long fine filaments, each 
of uniform diameter in the range 100-600 A. This 
curious form of growth appears to be associated with 
the vapour phase, as a similar growth of silicon 
filaments is observed in the action of silicon tetra
chloride on zinc. In the case of the silica the X-ray 
picture shows the filaments to be vitreous. 

S. F. Ward reported an instability of siliceous 
material in the electron beam, having observed that 
the diatom Synwra julgens shrinks by 5-10 per c~nt 
in length on first exposure in the microscope, though 
after this it becomes stable. The striation spacings 
in this diatom show a coefficient of variation of up 
to 9 per cent, so that if it is to be used for magni
fication calibration it must first be stabilized and 
then calibrated optically over the identical region 
used in the electron microscope observations. 

H. L. Nixon has extended the method of con
centration estimation by particle counting, first 
described by Williams and Backus, by using tomato 
bushy stunt virus instead of polystyrene latex as his 
standard reference particles. The sprayed droplet 
size is kept small so that a trace from an evaporated 
drop is only 2-3 µ in diameter and can be photo
graphed entire at a sufficient magnification to enable 
one to distinguish bushy stunt virus from other 
particles in the 10-50 mµ range, while the number 
of bushy stunt particles can be large enough to give 
adequate statistical accuracy from counts of only a 
few traces. 

Some experiences of the effect of salt in the 
purification of vaccinia virus were reported by Drs. 
C. E. Challice and A. S. McFarlane. Slow flocculation 
by sodium chloride of a well-washed preparation 
gives very clear and sharp virus particles as seen in 
the electron microscope, but similar treatment of 
less well-washed material results in a non-removable 
fine granular deposit becoming attached to the virus 
bodies. 

Dr. R. Reed described some work, carried out in 
Prof. W. T. Astbury's laboratory at Leeds, in col
laboration with Dr. L. Hoyle, on the human influenza 
virus. Ether treatment causes the virus bodies to 
break down into smaller particles, which form two 
groups, one showing antigenic activity and the other 
agglutination properties. It is suggested that the 
virus-replicating units may be small protein macro
molecules which later aggregate to form the virus 
elementary bodies. Dr. Reed also mentioned work 
on fibrous components of the human skin, and showed 
slides illustrating the changes in collagen and elastic 
tissue in various pathological conditions. Sub
cutaneous lesions in rheumatoid arthritis have been 
examined, and the collagen shown to be partly 
degraded in the intermediate regions and reduced to 
debris in the badly diseased regions. Preliminary 
findings on the action of adrenotropic hormone 
(ACTH) and cortisone on the fibrinoid regions of the 
diseased tissue were also touched upon. 

Work on the cell wall of Staphylococcus aureus by 
Dr. I. M. Dawson and H. Stern makes it very prob
able that this is of a polysaccharide rather than a 
protein nature. The apparent disappearance of the 
cell walls of the intact cells when the organisms are 
treated with cetyl trimethyl ammonium bromide 

(CTAB) is ascribed to swelling of the cytoplasm into 
such intimate contact with the enclosing wall that 
the latter is no longer separately distinguishable. 

The problem of sterilization of film-covered elec
tron microscope grids, before inoculation with slow
growing organisms, has been solved by R. W. 
Horne by exposing them to ultra-violet radiation; 
this does not damage the thin nitrocellulose or 
'Formvar' film. 

The stages of development of the spermatozoon of 
the spider beetle Ptinus tectus were described by 
Drs. J. Dtugosz and J. W. Harrold. The mature 
sperm is unusual in having neither a head nor a 
nucleus in the ordinary sense; it is of filamentous 
form, with the hereditary material distributed along 
the central axis. 

Dr. H.J. Woods, with S. M. Mukherjee and J. Sikor
ski, following the work ofRanby and Ribi, have exam
ined the products of sulphuric acid disintegration of 
various cellulose textile fibres and find very similar 
elongated tablet-shaped particles in each case, though 
the dimensions (20-40 A. thick by 80-160 A. wide) 
vary somewhat from fibre to fibre. This represents a 
disintegration beyond the more familiar fibrillar 
state. Similar tablets are obtained from mercerized 
materials. Films made by depositing the tablets 
from suspension show a preferred orientation of the 
101 planes parallel to the surface, and the density of 
such a film is greater than that of the native cellulose 
of the original fibre, as would be expected if the 
particles represent the more highly crystalline 
portions of the cellulose. 

The session on critical testing of instrument per
formance was opened with a lecture by M. E. 
Haine. Low resolution may often be due to some 
coarse and easily detected defects, like stage drift or 
electrostatic charges. Removal of these more obvious 
faults may still leave a lack of resolution, and Mr. 
Haine gave a list of possible causes and the means 
of their detection. Thus, astigmatism can be detected 
by observing zinc oxide crystals, or, if less prominent, 
by the observation of the Fresnel pattern near the 
focus, as used by Hillier, etc. For the most exacting 
requirements, the Fresnel fringe test with coherent 
illumination, as described by Haine and Mulvey, can 
be applied. Mr. Le Poole mentioned his method of 
locating charged-up areas by forming images of them 
on the observation screen. Lens current and high
tension variations can be determined from the change 
in the electron diffraction pattern. 

Dr. H.J. Woods and J. Sikorski read a short paper 
on the filament life in the Metropolitan-Vickers E .M .3 
instrument. They have found an average life of 15 
working hours (at 75 kV.), but filament life appears 
very dependent on the experience of the operator. 
J. B. Le Poole and A. C. van Dorsten described a 
short focal-length objective. From certain theoretical 
considerations they have found that an objective of 
0·8 mm. focal length (at 80 kV.) should be possible. 
Experiments with soft-iron pole-pieces have con
firmed this, giving the predicted focal length. Slightly 
more favourable dimensions can be obtained with 
cobalt-iron pole-pieces. The advantage of such a 
short focal-length objective is its low chromatic 
aberration, which reduces the requirement for voltage 
and current stabilization. 

A paper on the performance of high-voltage elec
tron guns, as used in electron microscopes, was read 
by M. E. Haine and P. A. Einstein. It was shown 
that for a wide range of electrode geometries the 
theoretical limit of brightness, as predicted by D. 
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Langmuir, can be achieved if suitable bias-voltages 
for the shield electrode are chosen. The geometry of 
the gun is only important in determining the most 
economical working conditions, that is, lowest total 
current for maximum brightness. 

Dr. G. Liebmann discussed magnetic projector 
lenses. The focal length of all symmetrical projector 
lenses can be represented by one single curve. All 
lenses can be operated at a point where they are free 
from radial distortion. Calculations agree well with 
Ruska's measured data. Certain results of use in 
practical lens design were combined by Dr. Liebmann 
in a design chart. Dr. C. E. Challice described a 
modification of the projector lens of the RCA B-type 
electron microscope, which turns the two-stage 
instrument in effect into a three-stage one, by 
replacing the standard pole-pieces of the projector 
lens by a double-gap pole-piece insert. In this way 
the usable range of magnifications can be greatly 
increased. A similar modification has been carried 
out by Dr. J. F. Brown and D. Clark on their 
Metropolitan-Vickers E.M.2 instrument. They added 
a further excitation coil and replaced the existing 
pole-piece insert by a double-gap insert, adding also 
a diffraction diaphragm. 

Dr. G. L. Rogers gave a talk on "The Elements of 
Diffraction Microscopy". He reviewed the principles 
of Gabor's proposals, and pointed out that each 
'hologram' can be considered as a zone plate. Thus 
a definite focal length ±f can be ascribed to each 
hologram. j determines the image position, whereas 
the magnification of the 'reconstruction' follows from 
geometrical considerations. 

D. G. DRUMMOND 

G. LIEBMANN 

MEDICAL EDUCATION IN TURKEY 

ONE of the articles (which is written in English) 
by Prof, F. N afiz U zluk in the latest issue of 

Acta Medica Turcica describes the present state of 
medical education in Turkey (3, No. 1-2; June 
1951). . 

The old medical education of the Moslem Turks 
living in Anatolia was based on the medical teaching 
methods of Jundi Shahpur, as it has been in other 
Moslem countries. According to this system of 
teaching, students were required to finish their 
primary and secondary education in privately owned 
medresses (religious schools ·or seminaries) . After 
this they were sent to hospitals to get medical 
experience by familiarizing themselves with various 
diseases by the bedsides of patients. That was the 
general procedure to acquire both practical and 
theoretical knowledge in order to become a physician. 
At the end of his training a successful student who 
had proved his ability was granted a diploma. 

Some individuals were fortunate enough to con
tinue their studies in sciences other than medicine ; 
these sciences were classified as theological, juridical 
or technical. If, in addition to medicine, a student 
could also continue his studies in one of these fields, 
he was granted the title of professor or judge. He 
also obtained the privilege of teaching in one of the 
medresses. 

During the period of the Ottoman Empire, which 
lasted six hundred years, some of the Turkish 
physicians held offices as Kadies of Cairo or Istanbul 
or as military Kadies of Anatolia and Rumeli. 

Among them some were appointed as the grand 
religious leader (Sheyhullislam). 

Suleyman the Magnificent, or the Law Giver, the 
Turkish Sultan who ruled in the sixteenth century, 
had built the famous mosque which was named after 
him with eight medresses surrounding it. One of 
these medresses was devoted to medical teaching, 
and each year eight students were awarded scholar
ships. In the records of a charity foundation these 
students are described as "danissments", a word 
corresponding to what is now called "assistant" . In 
the Sl\me record are the words "muit" , an Arabic 
word corresponding to associate professorship, e,nd 
"muderris" , corresponding to the full professorship 
of to-day. 

The medical institute built by Suleyman the 
Magnificent lasted until 1860. Here a large number 
of physicians were trained and sent to many different 
parts of the Turkish Empire. In 1827 the Turkish 
Military Medical School was founded. In this 
institution at the beginning the teaching language 
was Italian, but later French was accepted in its 
place. This school lasted until 1909. The graduates 
served in the Army with .appropriate ranks. 

To make studies easier, in 1866 the Turkish 
language was accepted instead of French. In the 
same year another medical school was opened for 
civilians. These two schools continued in separate 
buildings until they were brought together in 1909 
and a bigger institution came into being at Istanbul. 
The Medical Faculty of the University of Istanbul 
developed from this school. 

Besides these schools, a surgical school was opened 
in Istanbul in 1831. This institution also provided 
many surgeons for the Turkish army and later was 
combined with the Military Medical School, which is 
still functioning. 

In 1945 a new medical faculty was founded in 
Ankara as a part of the University. At present there 
are two medical faculties, one in Istanbul and the 
other in Ankara. The duration of studies before 
graduation is six years ; entry is open to all without 
discrimination of any kind provided the candidate 
has reached the necessary st~ndard of general 
education. 

In 1951, 150 students were accepted by the 
medical faculty at Ankara ; at present the general 
enrolment consists of 1,048 young men and 218 
women. During 194~50, 534 doctors graduated 
from the medical faculty of the University of Ankara, 
which thus provides an average of more than a 
hundred doctors a year. 

At Istanbul, more than four hundred medical 
students graduate each year. 

At present there are 7,349 medical men in Turkey. 
As the total population of the country is twenty-one 
million, 2,857 people are served by each physician. 
Besides the medical schools at Ankara and Istanbul 
there are two other advanced schools. One is the 
School of Dentistry, founded in 1909, and the other, 
the School of Pharmacology, founded in 1879. The 
duration of studies in these schools is four years. 

In order to practise medicine and pharmacology in 
Turkey, a person must either graduate from one of 
the institutions described or from one of the well
.known foreign faculties. Doctors of other nation
alities are not allowed to practise medicine in Turkey, 
but some professors and specialists of foreign origin 
are given special permission; although they are not 
allowed to practise, they may be invited for medical 
eonsultations by Turkish medical men. 
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