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ASSOCIATION OF CLINICAL PATHOLOGISTS:
63rd GENERAL MEETING

The 63rd general meeting was held at the Royal College of Surgeons, London, from October 1-3,
1959. The Presidential address is published in full in this issue, and summaries of the other papers
follow. The last day was devoted to a joint meeting with the Association of Clinical Biochemists.

Laboratory Control of Obstetrical Defibrination
A. A. SHARP (Oxford) said that experience in the

investigation of obstetrical emergencies with suspected
defibrination led to the adoption of four specific tests
for the diagnosis and control of therapy. These tests
are: (1) Whole blood clotting time (Lee and White,
1913); (2) thrombin time (Sharp, Howie, Biggs, and
Methuen, 1958); (3) thrombin titre (Sharp et al.,
1958); (4) ammonium sulphate method for rapid
estimation of fibrinogen (Biggs and Macfarlane, 1957).

In the past four years 33 cases have been examined
and in 10 a defect has been demonstrated.

Six cases were described which illustrate the efficacy
of these tests.
The results obtained showed that they are able to

provide a rapid and reliable means of establishing
the existence of fibrinogen deficiency and a measure
of the effect of therapy.
These tests when compared with the more conven-

tional biochemical methods of estimating fibrinogen
suggest that in the early stages of obstetrical
defibrination there may be qualitative changes in the
reactivity of fibrinogen to thrombin before there is
an actual depletion of circulating fibrinogen such as
is encountered in severe cases.
Concentrated fibrinogen has proved to be effective

in the treatment of these cases, and it has been given
where the coagulation defect has been associated with
a definite haemorrhagic state or where there has been
a severe defect as measured by these tests. Such
therapy has been instituted before labour has started
with no detrimental effect, and in none of the cases
has there been any evidence of continuing defibrina-
tion during therapy.

The Prevention of Cross-infection in Urology
K. B. LINTON, ASHTON MILLER, and W. A.

GILLESPIE (Bristol) studied the epidemiology and
prevention of urinary infection in three groups of
patients whose urine was sterile initially and who did
not have suprapubic drainage of the bladder. The
groups were: (a) Transurethral and retropubic
prostatectomy, (b) simple catheter drainage of acute
retention, (c) gynaecological operations involving
continuous post-operative bladder drainage.
The incidence of infection was high-over 70% in

each of the three groups.
The causative organisms usually came from the

environment by cross-infection. They were Gram-
negative bacilli, Staph. aureus and streptococci, and

mostly were abnormally resistant to antibiotics. In
a minority, the causative organisms came from the
patient's own body. Most infections lasted for
several months. A few had serious consequences
such as septicaemia.

Controlled trials showed that infection in males
could usually be prevented by excluding organisms
from the urethra and indwelling catheter. The
incidence of infection after prostatectomy was
reduced from 74% to 6% by a combination of
precautions: pre-operative disinfection of the
urethra, improved method of disinfecting cystoscopes,
and a closed aseptic method of draining and irrigating
the bladder.

In acute retention, only 10% of patients on closed
drainage developed infection compared with 73% on
open drainage. It was essential to prevent air bubbles
from ascending the tube.

In the gynaecological patients, closed drainage
brought some improvement, but further measures
must be investigated.

Interpretation of Antibiotic Inhibition Zones in
Mixed and Pure Cultures

E. JOAN STOKES (University College Hospital,
London) said that there were two schools of thought
about disc sensitivity tests: one that they should be
done only on heavily seeded pure cultures, the other
that they should be made on the original material and
repeated when necessary.

Evidence was presented to show why the second
method is preferred. With sensitive organisms there
is no insurmountable difficulty in reading zones in
mixed culture, and with partly or fully resistant
organisms, whatever simple method is employed, it
is impossible to be sure that the drug will be useless
in treatment without skilled assessment. In the first
instance confusion is avoided if the strain is reported
as " not fully sensitive."
A method of testing primary cultures by comparison

of zones with a known sensitive control was described.
In a series of tests on 91(0 specimens, a suitable drug
could be recommended after overnight incubation in
73 % of cases and no further tests were necessary.
In 93% of cases valuable information was obtained
by the primary culture.

Other important advantages of a primary test are
that resistant variants are recognized when they would
otherwise be missed; pathogens overgrown on the
diagnostic culture may be selected by the drugs, and
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ASSOCIATION OF CLINICAL PATHOLOGISTS MEETING

the drug sensitivity pattern is of value in indicating
tests for identification and in giving preliminary
reports.

" Collecting Capillary Blood"
R. H. WILKINSON (Hospital for Sick Children,

Great Ormond Street, London) described a film
(Kodachrome, 16 mm., silent, 200 ft.) devised to teach
medical and technical staff how to obtain satisfactory
and adequate specimens of blood from infants,
children, and adults by skin puncture. The blood
can be examined by micro-methods and the results
are of particular importance in the diagnosis and
therapy of children's diseases.* The film was
directed and photographed by Derek Martin and
David Floyd (Department of Medical Illustration)
and demonstrated by Gillian Reynolds and Ann
Cummins (Department of Chemical Pathology) at
The Hospital for Sick Children, Great Ormond Street,
London.

Changes in the Human Hypothalamus after Pituitary
Stalk Section or Hypophysectomy

E. BECK and P. M. DANIEL (Institute of Psychiatry,
Maudsley Hospital) reported nine selected cases out
of a series of 21 patients, who had undergone the
operations of hypophysectomy or pituitary stalk
section for the relief of cancer and whose ages ranged
from 39 to 70 and post-operative survival times from
three weeks to 29 months. In all an impenetrable
barrier had been placed between the hypothalamus
and the pituitary fossa. The hypothalamus was cut
serially and treated with a variety of staining methods.
In the cases surviving briefly a venous infarct
containing an accumulation of amorphous neuro-
secretory material was seen occupying the centre of
the proximal stump of the pituitary stalk. The infaret
had destroyed the supra-optico-hypophysial tract, the
nerve fibres of which ended in retraction bulbs above
the infarct. Between two and 26 months after
operation the stump had enlarged and become
reorganized and reinnervated, large numbers of nerve
fibres being present. A prominent reticulin network
throughout the stump, not normally seen, suggested
that an infarct had originally been present, as did the
presence of haemosiderin-containing macrophages.
Many of the regenerated nerve fibres appeared as
beaded fibres in Gomori chrome-alum-haematoxylin
preparations, thus indicating that they were carrying
neurosecretory substance. This substance was also
seen in the walls of blood vessels and as Herring
corpuscles of varying sizes. The structure of this
reorganized and enlarged proximal stump was
reminiscent of the normal posterior lobe of the
pituitary gland. The pars tuberalis seemed to have
hypertrophied and contained thick bundles of nerve
fibres which were not seen in normal cases. These
bundles did not contain Gomori-positive fibres.
However, in a considerable series of experimental
animals with pituitary stalk section examined by the

Wilkinson. R. H., Chemical Micromethods in Clinical Medicne.
1959. Thomas, Springfield.

authors, Gomori-positive fibres were prominent in
similar nerve bundles ramifying amongst the glandular
cells of the much hyphertrophied pars tuberalis.
The supra-optic and paraventricular nuclei which

supply the bulk of the nerve fibres to the posterior
lobe of the pituitary showed some nerve cell loss
after three weeks and severe cell loss accompanied
by dense gliosis after longer survival, a finding
contrasting with that of Sloper and Adams
(1956) of no gliosis in their two cases of long survival.
Some of the surviving nerve cells and fibres always
contained Gomori-positive granules. The patient who
survived for 26 months had hardly any large nerve
cells left in these nuclei. The cells of the tuberal
nuclei, which give rise to the tubero-hypophysial tract,
showed a very striking appearance, being much
swollen, having a curious foamy cytoplasm and
eccentricity of the nucleus even greater than that
normally seen in neurosecretory nerve cells.
The appearances found suggest that an attempt is

being made in the proximal stump of the pituitary
stalk to form a reinnervated structure resembling the
posterior lobe of the pituitary gland.

Renal Biopsy: Some Observations on the Histology
of the Glomerulus

M. S. R. Hurr, H. DE WARDENER (London), and
S. C. SOMMERS (Boston, U.S.A.) said that the most
significant advances in renal pathology in the last few
years had been made by renal biopsy and electron
microscopy. Renal biopsy has the great advantage of
enabling the pathologist to study the earliest lesions of
a disease process; electron microscopy has shown the
fine structure of the normal glomerulus as well as
revealing lesions not visible by ordinary light
microscopy.

In handling renal biopsy specimens for routine light
microscopy the specimen should be fixed immediately
in Suza's or Zenker's fluid, and after processing in
the usual way sections should be cut at 2 to 4 ,u
Mowry's modification of the colloidal iron-P.A.S.
stain is of particular value in the examination of
giomerular structure in view of its specific staining
of both the basement membrane and the borders of
the epithelial cell cytoplasm. Using these techniques
the sections can be examined using a 1/12 oil
immersion lens, and this may reveal abnormalities
not apparent with routine techniques.
The application of these techniques to renal biopsy

specimens from cases of glomerulonephritis with
proteinuria was illustrated. In several of the cases
studied the striking abnormality was swelling of the
epithelial cells of the tuft, and in the colloidal iron-
P.A.S.-stained sections these cells frequently were
separated from the basement membrane, which
showed varying degrees of thickening. These
appearances are similar to those described in two
cases of glomerulonephritis by Movat and McGregor,
who demonstrated by electron and light microscopy
swelling and vacuolation of epithelial cells with
deposition of protein between these cells and the.
basement membrane.
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Retro-corneal "Membrane" after Keratoplasty
A. SACHS (East Grinstead) described a complication

of full-thickness keratoplasty which leads to corneal
opacification, namely, the formation of a membrane
deep to the graft.
The early clinical manifestations are a 15 to 25%

increase in the thickness of the graft, epithelial and
stromal oedema, and wrinkling of Descemet's
membrane. Vascularization may also be present in
some cases.
The histopathological findings show that there is

epithelial and stromal oedema and that a connective
tissue membrane is present on the deep surface of
Descemet's membrane. The posterior surface of the
membrane is covered by endothelium. Descemet's
membrane is wrinkled and there is a gap between
donor and host parts. The unattached end of the
graft Descemet's membrane is coiled like a whip lash.
The probable cause of this condition is defective

wound healing and not the result of a homograft
reaction.

Pneumoconiosis due to Mica
A. MEIKLEJOHN (University of Glasgow) said that

75% of the world output of mica is produced in the
province of Bihar, India. The deposits occur in
silicious strata, and the occurrence of silicosis among
the miners is well established. So far there is little
experience of pulmonary disease among workmen
employed in processing pure mica; indeed the
number of persons at risk is small. After the
discovery of Dr. Osborn's case (see below) all the
other workmen employed at the same factory were
surveyed. Four further cases were diagnosed, all
apparently in the early stage. The clinical and
radiographic features were related to asbestosis rather
than to silicosis or coalworkers' pneumoconiosis. A
programme of strict engineering and medical control
in co-operation with the factory inspectorate was
immediately established by the company, and is being
actively maintained to safeguard the health of all
employees.

Patterns of Certification of Coalworkers'
Pneumoconiosis in Great Britain

A. MEIKLEJOHN (University of Glasgow) said that
many excellent surveys on the prevalence of
pneumoconiosis among coal-miners had been made by
research teams in separate coalfields in Great Britain.
These, however, even cumulatively, do not provide a
comprehensive view of the present situation in the
country as a whole. This information may ultimately
be provided by the 25 Pits Scheme under the National
Coal Board and the periodical radiographic
examination of all coal-miners, which began at the
end of 1958. Meanwhile the Digest of Pneumo-
coniosis Statistics published by the Ministry of Power
beginning in 1951, which provides data of official
certification under the National Insurance (Industrial
Injuries) Acts, is the only available index. It is
recognized that such diagnosed cases are subject to

many influences and so provide only a crude measure
of prevalence, precluding narrow comparisons
between divisions and areas. The analyses, as it
happens, reveal striking differences and contrasts in
application rates, certification rates, age incidence,
and degree of disablement. These are examined in a
series of charts and tables covering the years 1951-7.
The analyses reveal an extremely favourable situation
in the East Midlands Division, which included the
Nottinghamshire area.

Antibiotics from Coal
W. D. EVANS (Nottingham) said that carboniferous

coals have yielded antibiotic remains of the micro-
biological decay of plants. Collectively called
" vitricin," they seemed to exhibit prophylactic control
over the incidence of coal-miners' pneumoconiosis.
Dusts rich in vitricin are found in mines of low
incidence and vice versa. Over 200 tests in vitro
indicated that vitricin was bacteriostatic ' to
Mycobacterium phlei, Staphylococcus aureus, Pseudo-
monas pyocyanea, and the tubercle bacillus H37Rv.
That vitricin consisted of phenolic bacteriocides was
eliminated at the outset. A guinea-pig test in vivo
indicated low toxicity and significant inhibitions of
the tubercle H37Rv. The acidic content of vitricin
proved toxic. The basic constituents proved inactive,
but the neutral components strongly inhibited
B. subtilis, M. phlei, and Staph. aureus. Sixteen
neutral bacteriostatic constituents of vitricin have
been isolated. Serial dilution tests of vitricin against
M. phlei have shown activities up to 1 part in
19,000,000, but these are often suppressed in the
presence of serum.

Vitricin also exhibits fungistatic properties and
proved active against Aspergillus niger, Aspergillus
terreus, Myrothecium verrucaria, Verticillium albo-
atrum, Endoconidiophora fagacearum, Cerstostomella
ulmi, Glomerella cingulate, and Colletotrichum
trifolii.

Investigation of the biological properties of vitricin
has been limited by the small yield obtained from coal.
Small samples, not exceeding 1 cwt. of coal, have
been processed, but these were too small for toxicity
tests. Since these antibiotics have been produced
during the formation of coal and preserved under
exceptional conditions, their evaluation might bring
into existence organic substances which hitherto have
not found a place in the chemotherapy of disease.

[This paper will be published in full in a later
issue. ED.]

Pneumoconiosis due to Mica
G. R. OSBORN (Derby) reported the following case:

W. W., aged 47, worked with finely ground mica for
eight years. In February, 1957, routine mass radio-
graphy showed pneumoconiosis. His first symptoms
developed in April, when he became short of breath on
exertion. In May he suffered from abdominal pain
which was not relieved by anything; his urine became
dark at this time. Dyspnoea increased, he became
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FIG. 2

FIG. 1.-Low-power view (x40) of the fibrosis
induced in the lungs by mica.

FIG. 2.-Birefringent mica flakes in the same
field as Fig. 1 revealed by polarized light.

FIG. 3 FIG. 4

FIG. 3.-High-power view (x960) of reaction to mica by macrophages and fibrous tissue.

FIG. 4.-Asbestosis body (two arrows). An early stage in the formation of an asbestosis body is shown by the single arrow;

a knob has formed around a mica needle which is still optically active. Numerous mica flakes can be recognized
throughout this section (x 350).

apprehensive, and died on June 4 in a uraemic state.
The blood urea level rose from 164 mg. /100 ml. on

May 16 to 270 mg./ 100 ml. on the day before he
died. The urine contained much albumin and many
casts with red and white blood cells.
Necropsy showed the renal lesion responsible for

his death to be polyarteritis nodosa, but its relation
to the mica pneumoconiosis was not clear. The heart
showed hypertrophy of the left ventricle. The
trachea and bronchi contained blood-stained froth
and mucus. Both lungs were firm like rubber, they

were greyish-brown, and showed diffuse fibrosis with
small emphysematous patches. The right lung
weighed 40 oz. (1,134 g.) and the left 38 oz. (1,077 g.).
Dr. Nagelschmidt, of the Mines Research Department
in Sheffield, showed that 15% of the dried weight of
the lungs was mica (muscovite).

Microscopic examination of the lungs showed a

large amount of mica, nearly all in the form of
birefringent needles (not many plates). It had excited
a profuse macrophage reaction and fibrosis unlike that
of silicosis. Macrophages with ingested mica flakes

FIG. 1
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more or less filled most of the alveoli. Alveolar walls
were greatly thickened by these macrophages and by
fibrosis. Foreign body giant cells were fairly
numerous throughout. An unexpected finding was
asbestosis bodies in all stages of development. The
earliest stages in the development of these bodies is
around a mica flake that cannot be recognized in the
later stages when the optical properties are lost. The
amount of iron revealed by the Prussian blue reaction
was also unexpected. There are three possible
sources of this: (1) Endogenous, especially in the
formation of asbestosis bodies; (2) red mud in small
amount, containing Fe2O3, is mixed with the mica
when received at the factory; (3) muscovite mica is
not iron-free, as most books state, but contains
upwards of 5% iron in the crystal lattice, but would
not be likely to give a Prussian blue reaction unless
it was broken down in the body. The tracheo-
bronchial lymph nodes contained an appreciable
amount of mica; it was not demonstrated beyond
them.

Auto-immunity in Thyroid Disease
I. M. RoITT and D. DONIACH (Middlesex Hospital,

London) said that the principal auto-antigens involved
in Hashimoto's thyroiditis are thyroglobulin in the
acinar colloid and an intracellular constituent
particularly abundant in thyrotoxic glands. Anti-
bodies to thyroglobulin may be demonstrated in
90% of Hashimoto patients using precipitation in gel
or tanned cell agglutination techniques. The latter
test has been simplified for routine clinical use by the
development of a stable preparation of formalized
thyroglobulin-coated sheep red cells.
The intracellular antigen is localized to the

" microsome" fraction of thyroid epithelial cells, and
gives rise to complement-fixing antibodies which are
present in over 90% of Hashimoto patients. These
two immune systems are completely independent, and
some patients have only one or the other of the anti-
bodies. The separate nature of these can be clearly
demonstrated by the Coons' fluorescent antibody
technique. Thyroglobulin antibodies stain the
colloid in alcohol-fixed sections whereas complement-
fixing antibodies stain the cytoplasm of the acinar
cells in frozen unfixed sections.

Evidence has been obtained that certain Hashimoto
patients who have raised sero-flocculation tests but
give negative results by tanned red cell and comple-
ment-fixing tests have antibodies directed against a
colloid constituent other than thyroglobulin, demon-
strable by the Coons' technique.

Another abnormal serum constituent which may be
an auto-antibody has been detected in Hashimoto
sera by its cytotoxic effect on thyroid cells in tissue
culture. This cytotoxic factor is inactivated by
heating to 56' for 30 minutes and has only been
shown to kill trypsinized thyroid cells cultured for
up to 36 hours.

In the majority of thyroiditis patients, auto-immune
phenomena are confined to the thyroid gland, but
about 10-15% of cases show more widespread

disturbances of immunological reactions and either
give positive complement fixation with saline extracts
of other human organs or nuclear fluorescent staining
connected with lupus erythematosus. Very occasion-
ally patients have both thyroiditis and evidence of
systemic lupus with positive L.E. cells.

It is considered that the lymphadenoid lesions are
a consequence of auto-immunization. Although focal
lesions are frequent in all types of goitres, particularly
in thyrotoxicosis, progressive destruction of the
thyroid gland is relatively infrequent. The presence
of the circulating antibodies so far characterized
seems inadequate to account for progression of the
lesions in the Hashimoto gland, although the role and
nature of the agent cytotoxic to tissue cultures have yet
to be elucidated. In the experimental auto-allergic
diseases the view is current that hypersensitivity of
the delayed type is responsible for the histological
damage, but so far the evidence in the human thyroid
disease is inconclusive. It is of interest in this con-
nexion that the lymphocytes of the Hashimoto gland
exhibit unusual behaviour in tissue culture and appear
to be attracted to the thyroid cells and even seem to
enter into their cytoplasm.

Observations on Thyroid Auto-antibodies
J. R. ANDERSON, R. B. GOUDIE, and KATHLEEN G.

GRAY (Glasgow) said that complement-fixing
antibodies, reacting with saline extracts of
thyrotoxic thyroid tissue, are found in 90% of
cases of Hashimoto's disease, in over 50% of cases
of thyrotoxicosis and primary myxoedema, and in
7% of hospital patients with no clinical evidence of
thyroid disease. In the latter group a positive com-
plement-fixing test is associated with mild focal
thyroiditis; the presence of areas of Askanazy cell
change and round-cell infiltration in the thyroids of
these patients appears to be the result of auto-
immunization. The common occurrence of comple-
ment-fixing antibodies in various thyroid diseases
makes the test of little diagnostic value.
The precipitin test for circulating antithyroglobulin

is positive only in patients with clinically significant
thyroiditis (Hashimoto's disease, myxoedema, or
severe focal thyroiditis complicating thyrotoxicosis or
carcinoma of thyroid). Surgical treatment should
only be undertaken in these patients when there is
strong suspicion of carcinoma or when medical
treatment fails.

Methods for the Estimation of Cholinesterases
W. N. ALDRIDGE (M.R.C., Carshalton) said that the

cholinesterases are not specific for the hydrolysis of
choline esters and will hydrolyse many non-choline
esters. In this sense the cholinesterases are less
specific than aliesterases and lipases which do not
hydrolyse choline esters. For this reason only
choline esters may safely be used as substrates for
the assay of the cholinesterases. Two types of
cholinesterase are known. One is present in
erythrocytes and nervous tissue (true, aceto-), and
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hydrolyses acetylcholine faster than the higher
homologues. The other type of cholinesterase is
present in plasma, pancreas, and other tissues, and
hydrolyses the higher homologues faster than
acetylcholine. These two types may be separately
determined using acetyl 8-methylcholine and
n-butyrylcholine respectively for true and pseudo
cholinesterase. The methods (with one exception)
depend upon the measurement of acid produced
during the hydrolysis. The manometric technique
measuring C02 liberation from bicarbonate is the
only method which fulfils all requirements of giving
rate measurements, and is unaffected by protein
content and colour of the enzyme preparations.
Other methods based upon change of pH are
extremely useful and may with certain tissues be used
for the assay routinely of a large number of
specimens. One colorimetric method has been pub-
lished using 8-carbonaphthoxycholine iodide as
substrate. As with all enzyme assays, the conditions
must be rigidly controlled. Provided necessary
precautions are taken, the methods will give reliable
results, but not all are of general application to all
tissues.

Clinical Applications of Cholinesterase Estimations
R. H. S. THOMPSON (Guy's Hospital, London) said

that the most extensively investigated condition in
which the estimation of serum cholinesterase levels
has been of real value is in patients with jaundice or
with suspected liver damage. McArdle (1940) showed
that this estimation can be usefully employed both
as a measure of liver function and as a test in
differentiating jaundice of hepatic and obstructive
origin, the levels being very considerably reduced in
hepatic jaundice and in hepatitis and cirrhosis, but
hardly affected in obstructive jaundice.
Low levels are also found in malnutrition

(Hutchinson, McCance, and Widdowson, 1951), the
effect of which on the serum cholinesterase level is more
pronounced than on the level of total serum proteins.

As is to be expected, intoxication by compounds
belonging to the organo-phosphorus group of anti-
cholinesterases can also cause a profound lowering
of serum cholinesterase activity. Blood cholinesterase
estimations can therefore be of value in detecting
minor and often symptomless degrees of early intoxi-
cation in workers exposed to these reagents (Barnes
and Davies, 1951).
The level of the serum cholinesterase is also of

practical importance in connexion with sensitivity
to succinylcholine. If the level of this enzyme is
low, as in patients with liver disease, a prolonged
apnoeic response may be obtained after the
administration of the drug (Bourne, Collier, and
Somers, 1952; Evans, Gray, Lehmann, and Silk,
1953). In this connexion it is important to remember
the existence of a rare, genetically determined
deficiency of this plasma enzyme (Lehmann and
Ryan, 1956).

Raised levels of serum cholinesterase have been
reported in diabetes mellitus. Thompson and

Trounce (1956), however, have shown that high
values in diabetics are only found when the patients
are overweight, and that the level is similarly raised
in obese subjects who are not diabetic.
High levels are also found in the nephrotic

syndrome (Kunkel and Ward, 1947) and in thyro-
toxicosis (Antopol, Tuchman, and Schifrin, 1937;
Thompson and Tickner, 1950).

Although the cholinesterase levels both in blood
and in muscle are normal in myasthenia gravis, it has
recently been reported that the level of the true
cholinesterase in the C.S.F. is raised in myasthenic
patients (Bernsohn, Boshes, and Possley, 1958).
However, the number of patients studied was small,
and the finding needs confirmation.
Low levels of pseudo cholinesterase in the skin

were found by Magnus and Thompson (1956) in
cholinogenic urticaria, a finding which accords with
the conclusion of Grant, Bruce Pearson, and Comeau
(1936) that the wealing is due to an abnormal over-
reaction of the skin to the normal amount of acetyl-
choline released at nerve-endings in the skin.

REFERENCES
Antopol, W., Tuchman, L., and Schifrin, A. (1937). Proc. Soc.

exp. Biol. (N.Y.), 36, 46.
Barnes, J. M., and Davies, D. R. (1951). Brit. med. J., 2, 816.
Bernsohn, J., Boshes, B.. and Possley, L. (1958). Neurology, 8, 221.
Bourne, J. G., Collier. H. 0. J., and Somers, G. F. (1952). Lancet,

t, 1225.
Evans, F. T.. Gray, P. W. S., Lehmann. H., and Silk, E. (1953).

Brit. med. J., 1, 136.
Grant, R. T., Bruce Pearson, R. S., and Comeau, W. J. (1936).

Clin. Sci., 2, 253.
Hutchinson, A. O., McCance, R. A., and Widdowson, E. M. (1951).

Spec. Rep. Ser. med. Res. Coun. (Lond.), No. 275, p. 216.
Kunkel, H. G., and Ward, E. M. (1947). J. exp. Med., 86, 325.
Lehmann, H., and Ryan, E. (1956). Lancet, 2, 124.
McArdle, B. (1940). Quart. J. Med. n.s., 9. 107.
Magnus, I. A., and Thompson, R. H. S. (1956). Brit. J. Derm.,

68, 283.
Thompson, R. H. S., and Tickner, A. (1950). Unpublished

observations.
-and Trounce, J. R. (1956). Lancet, 1, 656.

The Chemotherapy of Poisoning by Organophosphate
Anticholinesterases

D. R. DAVIES (Ministry of Supply, Chemical
Defence Experimental Establishment, Porton)
reported that antidotes for organophosphate poisoning
had been developed by repairing the biochemical
lesion which is the primary cause of death. The
organophosphates are lethal because they inactivate
cholinesterase by phosphorylating the enzyme's active
centre. Two rational lines of treatment are (a) to
find some compound which could be phosphorylated
as rapidly as the enzyme and which if introduced into
the body would protect the enzyme from inhibition
by competing with it for the organophosphate, or
(b) to find a compound which would restore the
activity of the inhibited enzyme by dephosphorylating
it. In both cases essentially the same type of
compound is needed, namely, one with a high
intrinsic reactivity with organophosphoryl compounds
in (a) with the inhibitor itself or in (b) with the
phosphorylated enzyme. Types of compounds with
either or both of these properties are o-dihydroxy-
benzene derivatives, metal chelates, hydroxylamine,
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hydroxamic acids, and oximes. Derivatives of
hydroxyiminomethyl-N-methylpyridinium have been
by far the most successful as reactivators of the
inhibited enzyme and in the treatment of poisoned
animals.

In conjunction with atropine 2 hydroxyimino-
methyl-N-methylpyridinium (2 PAM) has proved very
successful in treating both animals and man.
More recently oximes of a,, diquaternary alkane

salts have been developed and shown to be even more
potent reactivators, but have not proved to be
generally and proportionately effective in vivo.

Secretory Response of Gastro-pepsin, Mucoproteose,
and Glandular Mucoprotein to Histamine as Well as

Insulin Stimulations
J. SCHRAGER (Wigan) said that he was concerned

with an attempt to correlate the secretory pattern of
the gastric mucosa with histological findings. Two
hundred and fifty-seven patients were investigated;
of these, 93 were proved later to have a duodenal
ulcer, 40 a gastric ulcer, 38 a carcinoma, and 86
patients showed negative radiological results, and
were labelled by the physician as "gastritis."
The following tests were carried out. The

uropepsinogen was estimated in three consecutive
24-hour specimens of urine. A fractional gastric
analysis was carried out using histamine and
intravenous insulin as stimulants; free acid, gastric
pepsin, mucoprotein, and mucoproteose were estimated
in every specimen. Also a barium meal report
for each patient was obtained from the radiological
department. About 120 patients were ultimately
operated on. The operation specimen was sent to the
laboratory and the mucosa studied thoroughly. Thus
it was possible to compare the biochemical data with
the histological findings and contrast them with the
barium meal report. The patterns obtained fall into
the following groups.

(1) A high uropepsinogen, a high gastric pepsin,
high acid, and a high mucoprotein and normal
mucoproteose are associated with a hypersecretory
mucosa and usually found in patients suffering from
duodenal ulcer.

(2) A low uropepsinogen but a brisk response of
secretion of free acid, mucoprotein, and pepsin to
histamine and insulin were found in patients with a
hypersecretory mucosa but with a superimposed
gastritis.

(3) Patients with gastric ulcers provided secretory
patterns which varied greatly. All the patterns were
seen. The main factor responsible for the varying
changes noticed in the gastric secretion is the state of
the gastric mucosa. The whole spectrum of changes
associated with gastritis was encountered in the
histological examination of the mucosa.

(4) Patients with gastric carcinoma show a
distinctive pattern: no uropepsinogen, complete
absence of pepsin, gastric mucoprotein, and a very
high mucoproteose. Whenever the carcinoma is
situated near the fundus there will be complete

absence of gastric mucoprotein, but some pepsin and
acid will be found. In all cases there is a very high
mucoproteose secretion.

Colorimetric Estimation of Serum Isocitric
Dehydrogenase

JOYCE L. BELL and D. N. BARON (Royal Free
Hospital, London) reported the method set out below:

Estimation of serum isocitric dehydrogenase is a
valuable measure of hepatocellular damage (Baron
and Bell, 1959). The standard method of estimation
is spectrophotometric (Wolfson and Williams-
Ashman, 1957), and because of its disadvantages in
routine work a colorimetric procedure has been
devised.
The enzyme carries out the following reaction:

ICD
Isocitrate +TPN - oxoglutarate+C02+TPNH

Mn++
The oxoglutarate is measured as the alkaline

phenylhydrazone.

Method
Trisodium isocitrate (0.05 M) ... ... 0.5 ml.
TPN (0.01 M) ... ... ... 0.1 ml.
Tris buffer; pH 7.4 (0.1 M) ... ... 0.5 ml.
Mn++ (0.03 M) ... ... ... ... 0.1 ml.
Serum .. ... ... ... ... 0.5 ml.
Incubate at 370 C. for 60 min., then add:
E.D.T.A. (5.6 g./100 ml.) ... ... 1 ml.
2:4 dinitrophenylhydrazine (19.8 mg. /

100 ml. N HCI) ... ... ... I ml.
Allow to stand at room temperature for 20 min.,

then add:
NaOH (0.4 N) ... ... ... ... 10 ml.
Allow to stand for 15 min., then read at 390 ma

against water.
Each serum has a blank containing all reagents

except TPN. A separate TPN blank (without serum)
is put through with each batch.

Standards containing 35 jug. and 70 ,g. oxoglutarate
per tube (+ Mn+ + and E.D.T.A.) are allowed to
react with dinitrophenylhydrazine and NaOH. These
standards are equivalent to 480 and 960 m/M
oxoglutarate/ml. serum/hour at 370 C.

(If high values are expected the incubation time
may be reduced to 15 min. A micro modification,
with some loss in accuracy, is also possible using
0.1 ml. serum, the rest of the reagents in proportion,
and ending with 2 ml. NaOH.)
The normal range with this method is 250-500

muM oxoglutarate/ml. serum/hour at 370 C. The
method appears to give results about four times as
high as those obtained in TPNH units/ml. serum/
hour at 250 C. by the Wolfson and Williams-Ashman
spectrophotometric method.

REFERENCES
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Serum Albumin, Pseudo Cholinesterase, and
Transaminase in the Assessment of Liver Disease
before and after Porta-caval and Lieno-renal

Anastomosis
A. H. HUNT and H. LEHMANN (St. Bartholomew's

Hospital, London) said that the analysis dealt with 155
cirrhotic patients who had undergone 157 shunt
operations. The mild cirrhotics numbered 27, of
whom 22 were completely successful and one con-
siderably benefited, giving a total of 850 success.
The operation was considered a failure if there was
post-operative thrombosis or late liver degeneration.
There were no post-operative deaths. The liver
function has remained within normal limits during
the whole period under which these cases have been
under observation (up to 10 years).
The moderate cirrhotics numbered 88; 56 were

successful, 22 had deteriorated over the years, but in
17 the porta-caval anastomosis benefited them,
giving a total of 83% of cases materially improved
by the anastomosis. Post-operative deaths were 10
(11%). In this group the serum albumin level pre-
operatively was 4.4 g. %, and during the first four to
five years after operation has not, on average, dropped
below 4.1 g.%. The pseudo cholinesterase, 60 units
(Warburg) pre-operative, has fluctuated during some
four years between 58 and 64 units.

In those that deteriorated the serum albumin level
pre-operatively was 4.3 g.%, and it did, on average,
sink to 3.5 g.% before terminal deterioration. Of the
10 who died post-operatively, the pre-operative serum
albumin level was 4.1 g.%, and death on the whole
was not related to any deficiency in liver function but
to technical difficulty.

In the advanced group, which numbered 40, the
patients, when first seen, were not considered to be
fit subjects for operation. Only after medical treat-
ment for at least three months was porta-caval
anastomosis deemed advisable; 20 (50%) did well.
The serum albumin level during the pre-operative
phase rose from an average of 2.5 g.% to an average
of 3.8 g.% ; and over the first three post-operative
years it has fluctuated between 4 and 3.7 g.%. The
pseudo cholinesterase, 46 units pre-operatively, has
averaged between 52 and 54 units during the first
three post-operative years, the conclusion being that
if a patient responds well to medical treatment pre-
operatively the prognosis is reasonably good, and that
a prolonged course of medical treatment is imperative
before deciding against operation. Eight advanced
cirrhotics deteriorated post-operatively, but five were
temporarily benefited, so that one can say that in 25
(or 62%) a shunt operation has been of great value.
In those that deteriorated the serum albumin level
has dropped from 3.8 g.% before to 3.4 g.% after
operation, but the pseudo cholinesterase has risen on
average from 37 to 45 to 51 units over the first two
years. In the &dvanced cirrhotics who died post-
operatively (12, constituting 30% of this group), the
serum albumin averaged 3.5 g.% pre-operatively, and
the pseudo cholinesterase 36 units.

The chief conclusions concerning the three
laboratory tests are:

(1) That no patient should be submitted to shunt
operation with a serum albumin level of less than
3.2 g.°'/.

(2) That the pseudo cholinesterase fluctuates more
from case to case, but on the whole a level of 35
units is not good, though not prohibitive. Of all the
liver function tests the serum albumin is the greatest
help, and alterations in pseudo cholinesterase give a
more immediate estimate of the patient's day-to-day
or week-to-week response.

(3) The transaminase levels have varied to such an
extent that we have not yet been able to assess their
value. They have indicated activity of hepatic
disease, but they do not indicate overall incapacity
of liver function, which is what the surgeon wants to
know.

Some Enzyme Activities in Normal and Neoplastic
Colon

R. A. DALE (Hammersmith Hospital, London)
described an attempt to determine the effects of
neoplasia on the relative activities of enzymes
concerned with respiration, glycolysis, and nucleic
acid metabolism. The activity of one enzyme
involved in each of these processes, namely, lactate
dehydrogenase, aldolase, and DNase, respectively, was
measured in normal mucosa and in carcinomata of
the colon. The determinations were carried out on
extracts of epithelial cells which were prepared
relatively free from connective tissue, and are referred
to both N and DNA as indices.
The ratios of the activities of lactate dehydrogenase,

aldolase, and DNase in carcinomata to those in
normal mucosa are, respectively, approximately 2.0,
0.8, and 1. The significance of these findings was
discussed.

An Enzymic Test for the Diagnosis of Galactosaemia
J. H. WILKINSON (Westminster Medical School,

London) said that the accumulation of galactose-l-
phosphate in the red blood cells of galactosaemic
patients, first noted by Schwarz, Golberg, Komrower,
and Holzel (1956), led Kalckar and his co-workers to
show that the basic defect in this disease is absence
or deficiency of galactose-l-phosphate uridyl
transferase. Subsequently Anderson, Kalckar,
Kurahashi, and Isselbacher (1957) developed a
spectrophotometric procedure for the determination
of the activity of this enzyme in red cell haemolysates.
This method was used during the present work.
The normal enzyme activity of healthy individuals

was found to be in the range 5.9-12.8 units/g.
haemoglobin. No activity could be detected in a
haemolysate obtained from a patient with galacto-
saemia. This patient, now a healthy boy of 6, had his
condition diagnosed in infancy and was reared on a
galactose-free diet.
A second patient, a girl of 9 weeks, was found to

excrete galactose in the urine and showed consider-
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able clinical improvement when placed on a galactose-
free diet. Certain other features of the case, however,
did not entirely support the diagnosis of galac-
tosaemia. In this case the transferase activity of the
red cells was 6.8 units/g. haemoglobin, a value well
within the normal range. It is suggested that in this
case some other defect was responsible for the
galactosuria after a milk feed.

REFERENCES
Anderson, E. P., Kalckar, H. M., Kurahashi, K., and Isselbacher,

K. J. (1957). J. Lab. clin. Med., 50, 469.
Schwarz, V., Golberg, L., Komrower, G. M., and Holzel, A. (1956).

Biochem. J., 62. 34.

A New Urine Protein Abnormality
ELIZABETH A. BUTLER and F. V. FLYNN (Depart-

ment of Clinical Pathology, University College
Hospital, London). As a result of studying by starch
gel electrophoresis the proteinuria that accompanies
renal tubular disorders, a new urine protein fraction
has been recognized. This migrates more slowly
than the slowest y globulin in normal serum.
The proteins of 206 urine specimens, concentrated

by dialysis or ultrafiltration, were examined by
electrophoresis on paper and starch gel, usually in

parallel with the corresponding serum proteins. A
few were also studied by immuno-electrophoresis.
Specimens were obtained from normal controls and

from 164 patients, including 31 with renal tubular

dysfunction.
Among the 106 patients with clinical proteinuria,

36 had a small post-y fraction on starch gel electro-

phoresis, including 14 with the Fanconi syndrome and
nine with myelomatosis. In two a post-y protein was

detected in the serum also.
All those with post-y protein in the urine were

potentially liable to have some disturbance of bone

metabolism, but there was no correlation with the
results of calcium and alkaline phosphatase deter-

minations. Nearly all had conditions that may be
associated with renal tubular dysfunction, but

evidence of resorption defects was lacking in some.
It was shown that the post-y protein was unlikely

to arise from denaturation, formation of a metal

complex, genetic variation, genito-urinary tract

secretions, or the breakdown of red cells, pus cells, or

casts. In two cases of myelomatosis it was shown to

be a Bence Jones protein, and since it apparently
failed to react with an antiserum to normal serum
proteins it may represent an abnormal protein in all.

Association of Clinical Pathologists Broadsheets
The following broadsheets (new series) are published by the Association of Clinical Pathologists. They
may be obtained from Dr. F. Hampson, Department of Pathology, Royal Berkshire Hospital, Reading,

price Is. each.

No. Title Date Author

1 The Disc Technique for the Rapid Determination of Bacterial Sensitivity to
Antibiotics .. .. .. .. .. .. .. .. .. .. 1952 R. W. Fairbrother

2 Determination of Sensitivity of M. tuberculosis to Streptomycin .. .. .. 1952 R. L. Vollum
3 The Detection of Barbiturates in Blood, Cerebrospinal Fluid, Urine, and Stomach

Contents .. .. .. .. .. .. .. .. .. .. 1953 L. C. Nickolls
4 The Estimation of Carbon Monoxide in Blood .. .. .. .. .. 1953 D. A. Stanley
5 The Identification of Reducing Substances in Urine by Partition Chromatography

on Paper .. .. .. .. .. .. .. .. .. .. 1953 G. B. Manning
6 The Paul-Bunnell Test .. .. .. .. .. .. .. .. 1954 R. H. A. Swain
7 The Papanicolaou Technique for the Detection of Malignant Cells in Sputum .. 1955 F. Hampson
8 Investigation of Haemorrhagic States with Special Reference to Defects of

Coagulation of the Blood .. .. .. .. .. .. .. .. 1955 E. K. Blackburn
9 Daily Fat Balance .. .. .. .. .. .. .. .. .. 1956 A. C. Frazer
10 Mycological Techniques: (1) Collection of Specimens .. .. .. .. 1956 R. W. Riddell
11 Mycological Techniques: (2) Cultural Isolation .. .. .. .. 1956 R. W. Riddell
12 Techniques for Demonstrating L.E. Cells .. .. .. .. .. .. 1956 J. V. Dacie and

L. S. Sacker
13 The Identification of Serotypes of Escherichia coli Associated with Infantile

Gastro-enteritis .. .. .. .. .. .. .. .. .. 1956 Joan Taylor
14 The Determination of Serum Iron and Serum Unsaturated Iron-binding Capacity 1956 Arthur Jordan
15 The Estimation of Faecal " Urobilinogen" .. .. .. .. .. .. 1957 C. H. Gray
16 Preservation of Pathological Museum Specimens .. .. .. .. 1957 L. W. Proger
17 Cultural Diagnosis of Whooping-cough .. .. .. .. .. .. 1957 B. W. Lacey
18 The Rose-Waaler Test .. .. .. .. .. .. .. .. 1957 C. L. Greenbury
19 The Laboratory Diagnosis of Fibrinogen Deficiency .. .. .. .. 1958 R. M. Hardisty
20 Investigation of Porphyrin .. . .. 1958 C. Rimington
21 Quantitative Determination of Porphobilinogen and Porphyrins in Urine and

Faeces .. .. .. .. .. .. .. .. .. .. .. 1958 C. Rimington
22 Investigation of Haemolytic Anaemia .. .. .. .. .. .. 1959 J. G. Selwyn
23 The Dried Disc Technique for Bacterial Sensitivity Tests .. .. .. 1959 R. W. Fairbrother

and J. C. Sherris
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