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The Association of Clinical Pathologists:
77th General Meeting

The 77th general meeting of the Association of Clinical Pathologists was held at Imperial College,
London, on 29-30 September and 1 October 1966.
The meeting included a symposium on 'Mycology for the clinical pathologist' with invited

speakers, and a new feature was a session entitled 'Buzz Groups' which were informal discussion
meetings by small groups on a variety of topics. A slide seminar on 'Bone tumours' was conducted
by invited speakers; the slides and demonstrations were on view throughout the meeting, and
members were invited to submit their diagnoses before the seminar. The joint meeting of the Associ-
ation of Clinical Biochemists and the Association of Clinical Pathologists was devoted to a sym-
posium on 'Newer physical methods of biochemical analysis' by invited speakers.

ANOTHER METHOD OF PYOCINE TYPING

M. S. LEWIS (Nottingham) This paper describes a method
of typing strains of Pseudomonas aeruginosa by examining
their patterns of sensitivity to seven different pyocines.
The strains producing these pyocines are inoculated

in a premarked pattern on a master plate. From this
initial master plate a multiprong replicator is used to
inoculate as many plates as there are strains to be typed.
The replica plates are incubated for 18 hours at 30°C.
during which time pyocines from the growing colonies
diffuse into the surrounding agar. The colonies are then
killed with chloroform, and each plate is covered with a
layer of soft agar seeded with one of the strains to be
typed. After further incubation, characteristic inhibition
patterns of these strains are revealed.
One hundred and sixty nine strains have been divided

by this method into 17 types.

SIMPLE PUNCH CARD METHOD FOR THE
RECORDING OF BACTERIOLOGICAL DATA

E. R. MITCHELL (Nottingham) A description is given of a
simple method of recording information culled from
routine work on punch cards. The system is economical
both in time and labour.
Examples were confined to specimens from which

staphylococci had been isolated. The results of the
analysis of over 1,300 such isolations were presented.
Advantages of this method of record keeping claimed

were:- 1 It adds a new dimension to routine work.
2 Information gleaned from material sent by the
clinicians themselves could be easily presented to them
in a way that was meaningful for their practical
problems. 3 Numerous problems of interest to the
research-minded laboratory worker are revealed.

'NORMAL' VAGINAL MICROFLORA AND FAUNA OF WOMEN
OF CHILDBEARING AGE IN RELATION TO THE USE OF ORAL

CONTRACEPTIVES AND VAGINAL TAMPONS

C. A. MORRIS (Bristol) The vaginal secretions of 291

women attending a family planning clinic were examined
to determine the effect on the vaginal flora of using oral
contraceptives and vaginal tampons. One hundred and
four patients were taking oral contraceptives and 184
used tampons.
The flora was found to be similar and unrelated to

contraceptive or sanitary method. The insertion of
tampons did not alter the frequency of vulval or faecal
contaminants when specimens were collected seven or
more days after the start of the last menstrual period.
Patients on oral contraceptives had a significantly higher
incidence of cervical erosions, but this was neither
associated with alterations in the flora nor with an
increased incidence of a discharge.
The incidence of Candida albicans was not found to be

significantly higher in patients taking hormones. Of the
total patients, 17-6% were found to have vaginal yeasts,
31 of 51 strains being C. albicans.
Beta haemolytic streptococci were isolated from 10-9%

of specimens, 18 of 32 strains belonging to Lancefield's
group B.
A comparison of cultures from vulval and vaginal

swabs from 142 patients suggested that accidental con-
tamination from the vulva may increase the isolations
of commensal yeasts and haemolytic streptococci but
not of C. albicans.
The persistent nature of the flora was demonstrated by

the re-examination of 22 patients six months after their
first visit. The flora of 19 of these women showed no
significant change; this group included two patients
with C. albicans, one with Saccharomyces cerevisiae and
one with group B streptococci present on both occasions.

NEUTRALIZING ANTIBODY TO RUBELLA VIRUS
IN PREGNANT WOMEN

B. T. THOM (Colindale) A plaque neutralization test in
RK1,3 cells was used to study the distribution of antibody
to rubella virus in pregnant women and to assist in the
diagnoses of rubella. From January to June 1966 sera
were obtained from 153 (7%) of 2,165 women who were
direct contacts of rubella and cases received gamma-
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globulin. Twenty-six of the 153 (17%) had no detectable
antibody and were considered to be susceptible to rubella.
Details of the immediate outcome following contact
with rubella were obtained on 153. Of the 26 women
susceptible to rubella none developed a rash, and two
miscarried. Of the 1 17 women with neutralizing antibody
one developed a rash, two had their pregnancies termina-
ted, 10 miscarried, and three had threatened miscarriages.

Neutralization tests were performed on sera from 14
patients who developed a rubellaform rash in early
pregnancy. The presence of antibody on the second day
of the rash in five of them suggested that the illness was
not rubella.
The presence of neutralizing antibody in 83 % of

women who received gamma-globulin suggests that
saving of gamma-globulin may be possible. The result
of the test would have to be available well within the
incubation period following contact; this result was
achieved in only half of the 153 patients examined.

PREPARATION OF A.H.G. (FACTOR VIII) CONCENTRATES BY
THE CRYOPRECIPITATE METHOD AND THEIR

CLINICAL USE

D. L. BROWN and R. M. HARDISTY (The Hospital for Sick
Children, Great Ormond Street, London) A clinical
trial of cryoprecipitate, a factor VIII (A.H.G.) concen-
trate prepared by slowly thawing fresh frozen plasma at
4°C. over 16 to 24 hours, was carried out in the treatment
of haemophilia in childhood.

Using Pool's original method (Pool and Shannon,
1965) an overall yield of factor VIII of 51 % was obtained
and the factor VIII assay of the cryoprecipitate in vitro
failed to predict the recovery of factor VIII immediately
after infusion in the patients. Methods of improving the
yield and assay of cryoprecipitate were investigated.
A rapid method of freezing and thawing plasma to

obtain cryoprecipitate in one and a quarter to one and
a half hours is described, and by this method the overall
yield increased from 51 to 79 %.
A more accurate concentrate assay is described where

the factor VIII recovery in vivo is about 91 % of that
estimated in the concentrate in vitro.

Cryoprecipitate was a therapeutically effective factor
VIII concentrate and could be given as a relatively
painless injection using 20 ml. or 50 ml. disposable
syringes in a few minutes. Total volume infused was
never more than 70-80 ml. even for the largest patients.
Clinical response and recovery from bleeding episodes
was excellent and factor VIII levels of 30 to 40% in
vivo could easily be achieved and maintained where
necessary. Side effects were minimal.

REFERENCE
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THE CLINICAL USE OF POOL CRYOGLOBULIN
A.H.G. CONCENTRATE

J. R. O'BRIEN and R. F. SHEPPARD (Portsmouth and Isle of
Wight Area Pathological Service) It has been found

possible in a peripheral hospital laboratory with the use
of a single refrigerated centrifuge to prepare 60 to 80
packs of concentrate per week, processing blood from
nearby N.B.T.S. donor sessions.
The concentrate after solution by rewarming is given

by slow intravenous injection.
In selecting packs for administration, the ABO group

of the donor is not adhered to strictly, but only Rh-
negative packs are given to Rh-negative recipients.

Recovery of A.H.G. has been estimated in random
bags and has been found to range from 45 to 75 %.
For the past seven months all haemophiliacs needing

replacement therapy have been treated with concentrate
and satisfactory control has been achieved in all cases.
The use of the concentrate has been found useful in the
treatment of acute bleeding into joint and muscle where
it has been found that levels of 15 to 20% of A.H.G
suffice to control bleeding. Use of the concentrate has
also been found helpful to cover rapid remobilization of
the affected limbs after the acute incident. By admin-
istering concentrate to attain levels of 50 to 60% it
has been found possible to plan dental extraction of up to
six or seven teeth at a session.
During the last seven months only one minor reaction

has been noted, a mild urticarial reaction which settled
quickly and did not affect the levels of A.G.H. attained.
The method has proved satisfactory to clinicians and

patients alike, who are pleased with the speed with which
therapy may be instituted and the lack of prolonged
intravenous infusions.

DIAGNOSTIC SIGNIFICANCE OF MORPHOLOGICAL CHANGES
IN THE ATYPICAL MONONUCLEAR

J. STUART (The Hospital for Sick Children, Great Ormond
Street, London) In 1923, Downey classified the atypical
mononuclear cells in infectious mononucleosis into
three main types. Many cells, however, show intermediate
or minor changes and it is therefore difficult to quantitate
accurately the percentage of atypical cells in any given
blood film and also to differentiate the atypical cells of
infectious mononucleosis from those seen in other con-
ditions and after contact with anticoagulants.
An alternative scoring method has been used to over-

come these difficulties. Individual cytoplasmic changes
pseudopodia, increased basophilia-radial, peripheral
or diffuse in distribution, coarse granulation and vacuola-
tion, and also nuclear changes were scored in 100 mono-
nuclear cells on two occasions in each film studied.

In films from finger-prick specimens the mononuclear
cell changes in 10 patients with infectious mononucleosis
were found to be qualitatively and quantitatively identical
to those in 10 patients with atypical mononuclears due
to other diseases.

Sequestrene (E.D.T.A.) was found to cause pre-
dominantly nuclear rather than cytoplasmic changes.
Specimens from 37 normal controls taken into E.D.T.A.
showed a mean of 4-4% of mononuclear cells with one
or more of the cytoplasmic changes scored. Nuclear
changes were ignored. This figure compares with 25-1 %
in 37 patients with infectious mononucleosis and 8-4%
in 19 patients with a negative Paul-Bunnell test. Again
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no qualitative changes differentiated the groups. The
presence of more than 10% of mononuclear cells show-
ing atypical cytoplasmic changes in films made after
contact with E.D.T.A. is suggestive of infectious mono-
nucleosis.

CESAR (CERVICAL SMEAR ANALYSER AND READER): A NEW
APPROACH TO EVALUATING CELLS IN

CYTOLOGICAL PREPARATIONS

I. M. P. DAWSON, C. P. HEANLEY, J. K. TYLKO, and A. C.
HEBER-PERCY (Westminster Medical School, London,
and Tetronics Research and Development Co. Ltd.,
Faringdon) Various cyto-analysers have been devised
for the identification of exfoliated cells; they are un-
satisfactory because they measure too few parameters.
CESAR represents a fundamentally new multiparameter
approach.

Cell patterns are coded cybernetically, using as an
operand a histo-embryological stratum, and as differ-
entiating operators, tissue of origin, cell type, degree of
maturity, etc. Any cell form in any given state can thus
be uniquely described. For each cell type thus coded
numerous cell parameters are measured; these include,
for nucleus and cytoplasm, perimeter, longest chord,
heights of intercepts, co-ordinates of centroids, areas of
sections of cells. 'Moments of inertia' are calculated
substituting area or light absorption for mass. Small
but significant differences between cells related but not
identical can thus be determined.
The next stage is to transfer such manual measurements

to automatic sensors. Exfoliated cell suspensions in
acetic acid/acetone mixtures are laid mechanically in a
thin even track on 35 mm. film and are strained in situ.
The film runs in a grooved duraluminium track passing
selected sensor stations, and magnetic tape may be in-
corporated for data record and recall. Present sensors
utilize projection microscopy, planimetry, and direct
measurement; projected automatic sensors include the
use of controlled phosphors and the production of
controlled cell distortion by moire screen and cylindrical
lenses. Information is to be computerized and printed
out. The apparatus will be self-rectifying and offer a
reasonable automated approach to cytology.

EXFOLIATIVE VAGINAL CYTOLOGY:
A CYTOHISTOPATHOLOGIST'S VIEWPOINT

R. A. MCINROY (Bradford) Points made in a recently
published article were discussed and some of the impli-
cations of mass population screening received special
attention.
The tendency during the past few years to advertise the

'smear test' for cervical cancer as simple was criticised
and the need for the examination of smears by experts
(technicians or pathologists trained and experienced)
was stressed.
The extent to which adenocarcinoma is considered to

enter into the cytologist's field of study was presented.
Close correlation of cytology findings with subsequent

histology findings is recommended, not only to prevent

chaos developing in gynaecological practice, but also as
a means of checking the accuracy of cytology reporting.

Administrative considerations were briefly discussed:
the nomination in the Leeds Region of five centres for
population screening, the establishment of five well-
women clinics in the Bradford area, the issue of personal
cytology record cards, and the filing of laboratory record
cards in a 'permanent file'.
The expansion of a nation-wide screening-service on

a subregional basis with cytology units staffed by con-
sultant cytohistologists and laboratory technicians of
grades chief II and I was favoured and the creation of
an 'advisory panel' ofpathologistswas suggested toformu-
late a policy with a view to the provision of a laboratory
service capable of coping with the demands likely to be
made upon it.
A warning that population screening should not be

embarked upon flippantly was reiterated and a plea made
that authorities, in respect of the magnitude of the task
of providing a free-for-all, nation-wide population-
screening service, should not bury their heads in sand.
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VASCULATURE OF CIRRHOTIC LIVERS AS
STUDIED BY THE INJECIION TECHNIQUE

S. K. M1TRA and K. R. HILL (Royal Free Hospital, London)
Many workers have investigated the vascular changes
within the cirrhotic liver but few have demonstrated
shunts. Recently it has been shown that arterio-portal
anastomoses exist in the normal human and rat liver
(Mitra, 1966).

In this work human cirrhotic livers were injected with
India ink and carmine-gelatine mass through different
vessels. The organ was fixed in formol-saline and thick
frozen sections were examined. Some specimens were
studied by means of vinylite corrosion casts. In all, seven
livers with different types of cirrhosis were investigated.
A few shunts were found between portal and hepatic

veins and between hepatic artery and portal vein in the
specimens injected with ink and carmine; they ranged
from 12 to 18,u in diameter. In the plastic casts no shunts
were, however, detected. It is suggested that arterio-
portal shunts are communications that exist in normal
liver.

Portal and hepatic venous trees were reduced, especi-
ally the latter. The branches had become tortuous and
flattened and were curved around empty spaces pre-
viously filled by regeneration nodules. Arterial branches
were enlarged and increased in number. They were also
curved around empty spaces but were not flattened. There
was a rich capillary plexus in the portal tracts and
fibrous septa. The regeneration nodules were mainly
supplied by portal branches and only rarely by arterial
twigs. Their blood supply appears to be less than that of
normal parenchyma.

It is considered that distortion of venous beds, especi-
ally the hepatic one, is the main cause of portal hyper-
tension in cirrhosis and that transmission of arterial
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pressure through shunts plays a minor role. This has
been confirmed in cirrhotic rats (Alpert and Mitra, 1965).

REFERENCES
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COMBINED GAS CHROMATOGRAPHY AND MASS SPECTRO-
METRY APPLIED TO BIOLOGICAL MATERIALS

C. J. W. BROOKS (Glasgow) Gas chromatography is of
unrivalled importance in the analysis of complex mix-
tures such as are found in biological materials. It can
furnish much structural information, but is primarily a
separation technique. Mass spectrometry, on the other
hand, is highly definitive of structure when applied to
pure compounds. The combination of gas chromato-
graphy with rapid-scanning mass spectrometry permits
immediate correlation of chromatographic and mass-
spectrometric evidence. This dynamic juxtaposition of
complementary physical data provides the most power-
ful general method for identifying the constituents of
biological materials. It is particularly suited to micro-
gram quantities and to labile substances.

In the combined techniques, developed independently
by R. Ryhage and by K. Biemann, the gas chromato-
graphic effluent is continuously introduced, with removal
of mcst of the carrier gas, into a mass spectrometer.
Mass spectra are recorded at intervals corresponding to
selected points on the gas chromatographic trace: the
homogeneity of a 'peak' can thus be assessed by a
sequence of scans. A mass spectrum may be regarded as
a 'fingerprint' for comparison with that of authentic
material. It also affords direct information concerning
the molecular weight and certain structural features. To
establish the molecular weight it is useful to prepare
derivatives (e.g., alkyl-hydrazones of ketones) which
stabilize the molecular ion and reduce fragmentation.
Structural features may be elucidated with the aid of
derivatives which promote well-defined fragmentation
modes: examples are ethylene ketals (from ketones) and
trimethylsilyl ethers (from alcohols).
The combined technique has been effectively applied

by Ryhage in the analysis of faecal sterols and by Sjovall
in a study of minor steroids of human plasma. Examples
were given of its value in the identification of con-
stituents of human atheroma plaques, and of steroids
excreted by newborn infants. The potential applications
to other biological materials were reviewed.

ACTIVATION ANALYSIS

H. J. M. BOWEN (University of Reading) Activation
analysis is a technique of elementary analysis in which
samples are rendered radioactive by exposure to a high
flux of neutrons or protons, and the radioactivity is
compared with that induced in known standards. It has
the following advantages over other techniques.

1 Great sensitivity, e.g., less than 10-8g. of most
essential trace elements can be determined; (2) no reagent

contamination; (3) independent nuclear properties can
be used to confirm if an analysis is right or wrong; (4) if
the induced radioactive nuclide is separated by chemical
means, the chemistry need not be quantitative.

These advantages are partly offset by the following
limitations: 1 It does not distinguish between different
molecules containing the same element. 2 Some elements
form very short-lived nuclides so that fast radiochemistry
is needed (e.g., B, I, Mg, N, 0, V). 3 It needs access to a
source of neutrons or protons, i.e., a nuclear reactor or
cyclotron.

Radiation hazards are usually negligible, and the
technique can be used routinely in any laboratory with
minor precautions (trays and rubber gloves). With
counting equipment costing between £250 and £750, one
man can analyse 16 samples for four elements in one day.
The current trend involves automation, which greatly
increases the number of analyses per day but needs more
expensive equipment.

ELECTRON PROBE MICROANALYSIS

T. HALL In the electron-probe x-ray microanalyser,
specimens are exposed to a beam of finely focused
electrons, usually approximately 1 u in diameter, and
local elemental concentrations are determined by the
spectroscopic analysis of the emitted characteristic
x rays. We shall elaborate on the following features and
limitations of the method.
The method detects chemical elements as such. The

state of chemical binding has almost no influence. One
may analyse for all elements of atomic number Zk 5.
Sensitivity is approximately uniform for Z> 11. The
method provides local analyses in situ. Spatial resolution
is usually approximately l i. Specimens can be
prepared by techniques involving little danger of con-
tamination or displacement. Reagents are not necessary.
The method is quantitative. Amounts of element down
to approximately 10-15g. and local concentrations
(weight-fractions) down to approximately 10-4 are meas-
urable. In thin specimens of soft tissue, the local
amount of an element and its weight-fraction can both
be measured simultaneously. Data may be obtained in
the form of local analyses, quantitative line-scans, or
images of the distribution of an element.
The following limitations should be kept in mind. The

electron beam may disrupt soft tissues. Specimens must
be placed in a vacuum for analysis. A sound theory of
quantitation exists, but is rather involved. It may be
difficult to establish the position of a static probe, and
hence the site of a local analysis, in cytological or histo-
logical terms. The method is not convenient for routine
assay or bulk analysis. One may spend hours on a few
square microns of specimen. Microprobes are expensive
(typically £30,000), and are not widely available.

Certain examples of biological applications were dis-
cussed, selected from these topics: identification of
foreign bodies, pathological accumulations of heavy
elements, calcification of bone, early calcification in
arteries, localization of histochemical stains, and normal
distributions of various elements in tissues.
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FLUORESCENCE AND PHOSPHORESCENCE ANALYSIS

C. A. PARKER (Admiralty Materials Laboratory, Poole,
Dorset) Absorption of visible or ultraviolet light by or-

ganic compounds can produce three kinds of light emis-
sion, viz., prompt fluorescence, delayed fluorescence, and
phosphorescence. The first has a short lifetime (10-8 sec.)
and its emission ceases almost immediately when the
exciting light is shut off. Delayed fluorescence and
phosphorescence may have very long life times under
appropriate conditions and they are then observed as an

'after-glow' that persists for several seconds after the
exciting light is shut off. The spectrum of delayed fluor-
escence is the same as that of prompt fluorescence: that
of phosphorescence is different, and is situated at longer
wavelengths. Both types of spectra are characteristic of
the compound from which they are emitted and their
measurement with a spectrometer provides an extremely
sensitive method of analysis. The method has been widely
applied both to biochemical and other systems. For
example, the carcinogenic benzapyrene can be deter-
mined in quantities less than 10-1"g. Traces of fluor-
escent or phosphorescent impurities in organic
compounds can be readily detected, and indeed it is
sometimes difficult to prepare a specimen of an organic
compound that does not contain trace impurities. The
presence of such impurities must be taken into account
when testing the biological effects of a compound. For
example, the weak carcinogenic action attributed to some
compounds may be due to the presence of strongly active
impurities.

COLORIMETERS: WHAT THE AVERAGE USER WANTS

P. M. G. BROUGHTON (St. John's Hospital, Chelmsford)
and C. RILEY (Royal Sussex County Hospital, Brighton)
The authors discussed the results of a questionnaire in
which 74 users commented on general purpose colori-
meters costing not more than £150.
The majority were satisfied with the instruments

available, although many complained of instability and
other faults found during systematic colorimeter testing
(Broughton and Riley, 1965; Broughton, Riley, Cook,
Sanders, and Braunsberg, 1966). There was little to
choose between light spot and needle galvanometers,
but the precision of readings was better with longer
scales. Most users preferred an interference wedge,
diffraction grating, or prism, as these were thought to
be more robust and easier to use than colour filters.
These also had a narrower waveband, but this would
not necessarily give better linearity. Rectangular cells
were preferred by the majority of users, although they
are slower to use and do not give more linear calibration
than cylindrical ones. Many users wished to use different
types and sizes of cell in the same instrument.
The majority of users wanted either a recorder,

digital display, or print-out facilities to be available as
optional extras. These would necessitate a colorimeter
which did not drift and which preferably gave linear
calibration. The result would still be subject to colori-
metric error.

12
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USE OF SEPHADEX G-10 FOR THE CHROMATOGRAPHIC
INVESTIGATION AND ESTIMATION OF 5-HYDROXYINDOLES

IN HUMAN URINE

S. F. CONTRACTOR (Charing Cross Hospital Medical
School, London) Supernatant, 10 ml., from a centri-
fuged sample of urine (3,000 r.p.m. for 3-5 minutes) was
lyophilized and re-constituted in 0 25 ml. of 0-1 N HCI
and 0-1 ml. of standard solution containing 1 mg. of each
of 5-hydroxytryptophan, 5-hydroxyindoleazetic acid, 5-
hydroxytryptamine (free base), and tryptophan in 1 ml.
of water; 0 25 ml. of supernatant of this mixture after
centrifugation, was transferred to the top of 2-5 g. Seph-
adex G-10 column (internal diameter 1 cm.) equilibrated
in 0-1 N HC1. The column was eluted with 15 ml. of 0-1
N HC1 and the eluate containing urea, salts, and other
aliphatic compounds was discarded. A further 5 ml. ofacid
followed by 10 ml. of water was used for eluting the next
fraction which contained the neutral and basic 5-hy-
droxyindoles and tryptophan. Elution was completed
with 10 ml. of 0-02 N NH4OH; this eluate contained
the acidic indoles. Aliquots of these two fractions were
taken to dryness under reduced pressure and were ready
for chromatography. Recovery figures for each of the
5-hydroxyindoles added to urine were between 85 and
100 %, estimated by standard fluorometric procedure.
The above results enabled a simple method to be

devised for the estimation of 5-hydroxyindoleacetic
acid in urine. A column of G-10 Sephadex (1g.) was
prepared as above in 0-1 N HCI, a mixture of I ml. of
urine in 10 ml. of 0-1 N HCI was allowed to drain
through the column, which was then washed with 10 ml.
of 0-1 N HC1 followed by 5 ml. of distilled water. The
absorbed 5-hydroxyindoleacetic acid was eluted with
5 ml. of 0-2 N NH,OH, and a suitable aliquot (example
1 ml.) of this eluate was mixed with an equal volume of
6 N HC1 and estimated by fluorometry, the activation
wavelength being set at 295 m, and fluorescence at 535
mp. The addition of a drop of saturated solution of
potassium persulphate to this mixture eliminated the
fluorescence due to 5-hydroxyindoleacetic acid, thus
allowing a correction to be made for the non-specific
fluorescence contributed by the urine. By this procedure,
the recovery of 5-hydroxyindoleacetic acid added to
urine was consistently over 92 %.

CHARACTERIZATION OF TUBULAR PROTEINURIA BY GEL
FILTRATION AND IMMUNOLOGICAL TECHNIQUES

S. DAVIS, F. V. FLYNN, and H. S. PLArr (University College
Hospital, London) The proteinuria accompanying
generalized renal tubular dysfunction has previously
been distinguished from the more common types of
proteinuria by electrophoretic and sedimentation velo-
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city criteria. Urinary proteins excreted in a variety of
conditions have now been examined by gel filtration
using columns of Sephadex G 75 and it has been shown
that the proteins characteristic of 'tubular' proteinuria
are eluted appreciably later than Bence-Jones proteins
or the proteins excreted when there is glomerular dys-
function. It has also been shown by this technique that
the molecular weight range of proteins found in normal
urine is similar to that of the proteins excreted in tubular
proteinuria. Because of its simplicity, speed, and excel-
lent resolving power, fractionation of urinary protein on
a thin layer of ultrafine Sephadex G 75 is recommended
for confirming suspected tubular proteinuria, especially
when glomerular function is also impaired.

Immunoelectrophoretic studies designed to determine
the relationship of the characteristic low molecular
weight proteins of tubular proteinuria to plasma pro-
teins and to the proteins found in normal urine have also
been carried out using a variety of antisera raised in
rabbits. It has been shown that the low molecular
weight proteins present in tubular proteinuria are
similar to those found in normal urine, but more are
detectable. These low molecular weight proteins have
antigenic determinants similar to serum proteins, and
assessed on the basis of the position and shape of the
immunoelectrophoretic precipitin arcs, some of them
seem likely to be whole serum proteins.

NEUTRON ACTIVATION ANALYSIS FOR COPPER
BIOLOGICAL MATERIAL APPLIED TO

WILSON'S DISEASE

G. S. FELL, HAMILTON SMITH, and R. A. HOWIE (Glasgow)
The method depends upon irradiation of the biological
material for 12 to 24 hours in a flux of slow neutrons in
the reactor B.E.P.O. The irradiated material is mixed
with inactive carrier copper, mineralized with fuming
nitric acid and the activated copper isolated in a radio-
chemically pure form by a series of precipitation steps.
The isolated activity is compared with a similarly treated
standard to give the analytical result.

This procedure is capable of estimating 10-9 g. of
copper within 10%, which is a considerable gain in
sensitivity over conventional analytical methods.

Satisfactory recovery experiments were performed
for serum and urine. Solid material, kale, prepared under
standardized conditions, was analysed to give results in
good agreement with published values (Bowen, 1965).

Analysis of serum from patients thought unlikely to
have abnormalities of copper metabolism gave a mean
value of 113 ,tg./100 ml. and a range of 86 to 136,g./100
ml., which compares reasonably well with results pub-
lished by other methods.

Analysis of urine gave values for copper excretion
higher than published reports and it was thought likely
that contamination had occurred. The results for the
analysis of tissue samples obtained at post-mortem
examination of cases of accidental death are shown in
the Table.
Four cases of Wilson's disease were studied and an

average serum value of 46 5 ,sg.Cu/100 ml. serum was
found. An average urine excretion of 521 ,ug.Cu/24 hours

TABLE
TISSUE COPPER (jAg./g. DRY WEIGHT)

Number of
Specimens Mean

Liver
Spleen
Hair
Nail
Brain
Breast
Stomach
Heart
Kidney
Lung
Thymus
Pectoral muscle
Ovary
Pancreas
Adrenal
Aorta
Bone
Prostate
Thyroid
Uterus
Skin

24
24
29
33
21
3

20
24
23
21
3

22
11
29
18
25
18
9
24
13
10

25-54
6-83

23-09
18-08
23-89
4.55
12-55
16-48
14-90
9.54
6-66
5-43
8-12
7-38
7-36
6-69
4-24
6-48
6-05
8-44
1-98

Standard
Median Range Deviation

25-2
6-08

19-1
14-9
23-2
3.94

11-0
16-3
13-2
9-50
5-24
4.93
7-0
5.79
5-34
6-30
2-94
6-58
6-37
7-05
1-76

9-20-46-8
3-13-16-1
7-4 -54-5
3-18-58-2

13-1 -39-4
1-35- 8-36
4-50-36-6
10-10-22-9
5-10-35-7
4-2 -15-9
3-25-11-5
1-95-13-8
3-1 -16-5
2-4 -20
1-14-28-9
2-4 -21-9
0-85-11-8
1-76-11-0
1-63-17-5
3-47-25-2
0-29- 5-40

11-5
2-85

11-7
12-1
6-36
3-55
7-69
3-68
6-89
3-55
4-31
2-82
4-17
4-65
6-94
3-93
3-43
2-80
3-22
6-02
1-69

for urine copper, before treatment, was found for three
cases. In one case, spleen tissue was analysed to show a
level of 7 09 pg.Cu/g. which is not above normal; liver
tissue from the same case had a level of 145 ,ug.Cu/g.
which is makedly increased.

In three cases, samples of hair gave a mean value of
18 2 ,ug.Cu/g. and nail 20-9 ,ug.Cu/g., which are within
the normal limits, findings in accord with another report
(Rice and Goldstein, 1961).
The method was found to be most useful for the study

of small amounts of tissue and should prove suitable
for analysis of needle biopsy material.
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LIQUOR BILIRUBIN LEVELS IN
NORMAL PREGNANCY

E. D. MORRIS, J. MURRAY, and C. R. J. RUTHVEN (Queen
Charlotte's Maternity Hospital, London) The value of
liquor amnii analysis as a guide to prognosis of foetal
haemolytic disease is now well recognized; however,
instances of erroneous prediction have been widely re-
corded. These failures prompted us to examine liquor
from 29 Rh-positive normal pregnant women with a
view to establishing bile pigment levels in subjects where
Rh incompatibility did not occur.
Chemical (Watson, 1962) and spectrophotometric at

E454-574m/4 (Alvey, 1964) and at E490_520m1 (Knox, Fair-
weather, and Walker, 1965) measurement showed six
cases with bilirubin concentration 1 0-1 5 ,Ag./ml. and
one at 3-4 ,ug./ml. and 12 cases with E454-574mIX between
0-08 and 0 15 and three cases with E490-520mM greater than
0 05. The infants of these subjects would have been pre-
dicted as affected had they been Rh-negative with anti-
bodies.
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It was apparent to us that the wide range of liquor
volume (500-1,500 ml.) is a complicating factor in the
interpretation of results. Dr. Rosenfield (personal
communication) and Cherry, Kochwa, and Rosenfield
(1965) suggested that this source of error might be
reduced if values were expressed as a bilirubin: protein
ratio. The ratios on all the normal liquors tested (25)
showed a decreased scatter in values compared to the
single parameters; the standard deviations as percentage
of means were 28-2, 24-8, and 31-8 % for bilirubin,
E454-574m,u and E490.520mU, and 17-0, 16-9, and 17-8% for
the respective ratios. The observed normal range for the
ratio bile pigment(pg./ml.): protein (mg./ml.) was
0-154-0-283.

In a group (22) of isoimmunized women the ratio
gave a more correct forecast than the bile pigment level
alone, which was normal in one severely and three
moderately affected cases, while the ratio indicated
haemolytic disease.
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THE HORMONAL CONTROL OF TRYPTOPHAN METABOLISM
WITH REFERENCE TO CARCINOMA OF THE BREAST

D. P. ROSE (Sheffield) The urinary excretions of three
tryptophan metabolites-3-hydroxykynurenine, xan-
thurenic acid, and 3-hydroxyanthranilic acid were
determined after a 5 g. oral L-tryptothan load for 11
normal women, 10 normal men, and 22 patients who
had previously had a mastectomy performed for carci-
noma of the breast. None of these patients had evidence
of recurrence at the time of the test.
Half of the cases of breast cancer excreted larger

amounts of metabolites than did the controls. All three
metabolites were usually excreted in excess.

Eighteen patients treated by mastectomy and oophor-
ectomy were also investigated. Five had increased
excretions of metabolites, but seven others had outputs
which were below the normal range.

These results of tryptophan metabolite excretions in
carcinoma of the breast would be discussed in relation to
previous work which had shown that oestrogens modify
the metabolism of tryptophan along the tryptophan-
nicotinic acid pathway.

It was suggested that the abnormalities of tryptophan
metabolism seen in some patients with carcinoma of the
breast might be due to hormonal influences.

BLOOD AND TISSUE OXALIC ACID LEVELS
IN OXALATE POISONING

P. M. ZAREMBSKI and A. HODGKINSON (Leeds) Measure-
ments of plama oxalic acid and calcium levels were made
on five cases of suicide or attempted suicide by poisoning
with potassium oxalate or ethylene glycol. Plasma oxalic
acid levels ranged from 1-8 to 10-9 mg. per 100 ml. com-
pared with a normal range of 0-06 to 0 3 mg. per 100 ml.
(Zarembski and Hodgkinson, 1965). Elevated oxalic acid
levels were also observed in the stomach contents and
in a number of tissues.
The raised plasma oxalic acid levels were associated

with reduced total and ultrafilterable calcium levels. The
reduction in plasma total calcium level appeared to be
due mainly to the deposition of calcium oxalate in soft
tissues. Evidence was found for at least two types of
calcium oxalate deposit: (I) birefringent crystals of
calcium oxalate dihydrate which occurred mainly in
kidney tissue; (2) non-crystalline deposits of calcium
oxalate and lipid in the liver. A comparison of the effects
of oxalic acid and E.D.T.A. on plasma total calcium
suggested that the lowering of the calcium level by oxalate
might also be due in part to inhibition of the parathyroid
glands.

Observations on post-mortem samples of blood ob-
tained from patients who died from causes other than
oxalic acid poisoning revealed normal plasma oxalic acid
levels and raised total and ultrafilterable calcium levels.
The post-mortem rise in plasma calcium levels appeared
to be due to an efflux of intracellular calcium into the
extracellular fluids and a further study is being made of
this problem.
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