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Association of Clinical Pathologists:
71st General Meeting

The 71st general meeting of the Association of Clinical Pathologists was held at the Middlesex
Hospital, London, on 19, 20, and 21 September 1963. A symposium on 'Tumours in childhood', for
which the speakers were invited, will be published in full in a later issue of the Journal. Abstracts
of the papers read at the joint A.C.P./A.C.B. meeting on 'Haemolytic anaemia' follow as do those
of the other papers read at the general meeting.

CERTAIN FEATURES OF LEUCOCYTES AND LEUCOPOIESIS IN
MEGALOBLASTIC ANAEMIAS

H. G. H. RICHARDS, D. L. RICHARDS, and J. HAWTHORNE
(Winchester) The authors used two special techniques:
(1) their osmotic leucocyte fragility test recorded in 1957
and determined by observing the saline concentration in
which half the total leucocytes added have lost their
refractility (the average normal = 0327 %); (2) poly-
morph nuclear lobation, estimated quantitatively by
summating the lobes observed in 100 consecutive cells
(the average normal = 300).

Twenty-seven megaloblastic anaemias were investi-
gated (23 clinically pernicious anaemias, and four
pregnancy anaemias). The cases fell into two groups.
Twelve had a raised pre-treatment leucocyte osmotic
fragility (group A), 14 had a normal or reduced fragility
(group B). The haemoglobin level was similar in the two
groups, but group A showed a lower leucocyte count, a
lower proportion of polymorphs in the differential count,
a higher nuclear lobe count, and in the bone marrow a
lower leuco-erythroblastic ratio with a higher proportion
of megaloblasts. Tests before and after treatment in five
group A cases showed a return of the leucocyte fragility
to normal. Serial tests during the first two weeks of
treatment in a small number of cases from both groups
showed a tendency for the leucocyte fragility to rise
during the first few days, likewise the nuclear lobation
count, suggesting that the conversion of a megaloblastic
marrow to normoblastosis was temporarily at the
expense of normal leucopoiesis. The rise in nuclear
lobation seemed to precede the reticulocytosis peak and
offers a possible further test of marrow response to
haematinic therapy.

ESTIMATION OF THE LABILE COMPONENT OF THE SERUM

FOLIC ACID AND ITS VALUE IN THE DIAGNOSIS OF MEGALO-
BLASTIC ANAEMIA

E. W. BALL (Stoke on Trent) Labile folic acid has been
estimated as the difference between the L. casei activity of
two samples of serum, one stored and processed in the
presence of ascorbic acid (total folic acid) and the other
without it (stable folic acid). Megaloblastic anaemia
(excluding only pernicious anaemia) is associated with

labile folic acid levels below 10 mpg./ml. Stable folic
acid levels are usually about 0-5 m,ug./ml., but higher
levels are sometimes found, and the resulting low labile
levels explain the occurrence of megaloblastic anaemia in
patients with relatively high total folic acid levels. It is
suggested that the high stable folic acid levels are due to
deficiency of ascorbic acid.

FOLIC ACID STUDIES IN PREGNANCY

I. CHANARIN and D. ROTHMAN (M.R.C. Unit, St. Mary's
Hospital, Paddington, London) When the folic acid
clearance test and the assay of the serum L. casei activity
were used as tests for folic acid deficiency in normal
pregnancy an increasing proportion of abnormal results
were obtained as pregnancy approached term. In the last
month two thirds of pregnant subjects gave abnormal
results with both tests. By contrast, when the urinary
excretion of formimino-glutamic acid (Figlu) was used as
the index of folic-acid deficiency, the proportion of
abnormal results declined. Thus the mean Figlu excretion
before the 16th week was 21 mg. and this fell to a mean
excretion of 7 mg. at the 36th week, only two of 45
subjects giving an abnormal result at this time. The
explanation for the failure of Figlu excretion to give an
abnormal result was thought to be due to marked
urinary loss of the loading dose of histidine, slow
absorption of histidine from the gut in pregnancy,
increasing utilization of histidine for protein synthesis,
and transfer of urocanic acid across the placenta to the
foetus.

LABORATORY CONTROL OF FIBRINOLYTIC THERAPY

P. T. FLUTE (King's College Hospital Medical School)
Safe and effective administration of plasminogen activa-
tors to dissolve thrombi is only possible if the site and
rate ofplasmin formation by these activators is controlled.
The inhibitory effect of plasma varies in different

individuals and the critical dose of activator which will
produce lysis of a plasma clot within 30 minutes must
first be determined. This dose may then be given by local
infusion so that fibrinolytic activity is only produced in
the region of the thrombus. Alternatively the dose per
millilitre is multiplied by the plasma volume and given as
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a loading dose within 15 minutes; this should produce
activity throughout the circulation. Whole body doses
varying between 50,000 and 1,500,000 units for both
streptokinase and urokinase have been found. If the
whole body dose is given it must be followed by a
continuous infusion of activator designed to maintain
activity without producing excessive falls in plasminogen
or fibrinogen. Half the loading dose each hour is the
average requirement but elose individual control of all
these factors is necessary for both local and general
infusions.

Standard assays for activity (fibrin plate), plasminogen
(caseinolysis), and fibrinogen (clot weight with thrombin
incorporating 5 x 10-2 molar E.A.C.A.) were compared
with the results of a series of dilute blood clot lysis times
(Fearnley, Balmforth, and Fearnley, 1957) each set up in
duplicate with one tube containing 1 mg. of fibrinogen in
addition to the patient'sblood. The fibrinogen preparation
used was also known to contain plasminogen. A lysis time
of less than 30 minutes in either tube was evidence of
satisfactory activity. The tube with added fibrinogen
usually had a lysis time greater than the patient's blood
alone; if the reverse occurred it was evidence for a severe
fall in the patient's plasminogen. If the fibrinogen fell
below 150 mg. per 100 ml. the patient's blood alone
failed to clot.
These screening tests were valuable safeguards in

addition to the standard assays as they gave a rapid
indication of the need for a change in dosage.

THE OCCURRENCE OF CARCINOMA OF THE THYROID
IN MYXOEDEMA

A. NICOL and G. SCLARE (Manchester) Three cases of
carcinoma of the thyroid were found in a post-mortem
survey of 37 cases of myxoedema. In addition to the
carcinoma in each case, there were multiple areas of
thyroid epithelium which, although resembling the
carcinoma in varying degree, did not show definite
evidence of malignancy.

It is suggested that in myxoedema, as in chronic
thyroiditis, prolonged hypersecretion of thyrotropic
hormone may induce multifocal abnormalities of the
thyroid epithelium and that these, in turn, may even lead
to true malignant change.

FLUORESCENCE MICROSCOPY APPLIED TO EXFOLIATIVE
CYTOLOGY

C. H. WRIGLEY and J. HAWTHORNE (Winchester) Fluor-
escence microscopy is being used in an attempt to find a
rapid method of screening smears for malignant cells,
using a histochemical technique described by Von
Bertalanffy, Masin, and Masin (1958) in America and by
Grubb and Crabbe (1961) in this country.
The fluorochrome, acridine orange, has been shown to

be specific for the nucleic acids. Deoxyribonucleic acid
(D.N.A.) fluoresces green or yellow. Ribonucleic acid
(R.N.A.) fluoresces red.

In this investigation HeLa cells were used for standard-
izing the staining technique. Being tissue culture cells
from a carcinoma of cervix they show the cytological
characteristics of malignancy when stained either by

traditional methods or by acridine orange. When stained
with acridine orange and examined under blue-violet light
malignant cells stand out with a brilliant yellow nucleus
and orange flame cytoplasm against a black background.
Nuclear details and cytoplasmic changes are clearly
visible. The presence of cells rich in R.N.A. is not
diagnostic of malignancy but is a help in screening.
Stained slides should be kept in the dark to avoid
fading. They can be decolorized with 70% alcohol and
re-stained with haemalum and eosin.
Examples were shown of cancer cells in sputum and in

cervical smears. Fluorescence is an excellent way of
screening body fluids. The method is rapid and gives a
brilliant polychrome picture.
More experience is needed to decide whether it is

always reliable.
Grubb, C., and Crabbe, J. G. S. (1961). Brit. J. Canc., 15, 483.
Von Bertalanffy, M., Masin, M., and Masin, F. (1958). Cancer., 2, 873.

THE USE OF A COMPUTER FOR BACTERIOLOGICAL DIAGNOSIS:
A PRELIMINARY REPORT

W. DYBOWSKI (Medical Laboratory Centre) and D. A.
FRANKLIN and L. C. PAYNE (Elliott Medical Automation
Ltd.) produced a bacteriological 'memory' in an
Elliott 803 computer. As a first example a small chart of
human pathogens was used, namely, 56 bacteria and 26
routine biochemical reactions, and with the help of a
computer language, Algol, it was processed into a
computer. Forty-eight bacteriological diagnoses, con-
trolled by a reference laboratory and the Central Public
Health Reference Laboratory, were used to test the
memory, and all the answers of the computer were found
to be bacteriologically correct.
The working pattern uses a first set of six to eight

reactions, then their results are typed out asapunched tape
and fed into the computer. The computer and its
bacteriological 'memory' digests them and in 60 to 90
seconds types out the possible bacteria with their relative
likelihood and the next best tests in order of their
relative discriminating power. This is repeated three or
four times; at the end of these series the computer gives
only one bacterium as the possible diagnosis. Because
the computer chooses the reactions with the highest
discriminating power the diagnosis can be reached with
fewer reactions.
The use of a computer for bacteriological diagnosis

opens many possibilities. The disturbing variable
reactions in bacteriology could be expressed in quantita-
tive numerical form, and bacteriological computer
memory could help in teaching and in surveys. The
difficulty of adapting medical terms, which are difficult to
express in numbers, for computer work could be solved
by progressing in the logical order, through bacterio-
logical, infectious diseases, tropical medicine, virus
diseases, to the goal of a medical computer diagnostic
memory for all diseases.

THE VALUE OF DIRECT SENSITIVITY PLATES TO
CLINICIANS AND THE LABORATORY

K. B. ROGERS (Birmingham Childrens Hospital) Although
direct sensitivity plates provide a valuable differential

197

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.17.2.196 on 1 M
arch 1964. D

ow
nloaded from

 

http://jcp.bmj.com/


Association of Clinical Pathologists: 71st General Meeting

iimedium some laboratories still do not employ them.
Except in enteral infections the direct sensitivity plate
provides antibiograms on most specimens after one day,
allowing clinicians to prescribe the most effective safe
antibiotic early.

Clinicians are encouraged to send specimens for
culture, as in the Out-patients Department there has been
a steady rise, to 70%, in the incidence of penicillin-
resistant staphylococci; now penicillin G is of no value
for the treatment of many staphylococcal infections
acquired in the home.

Particular care must be taken in the interpretation of
the growth pattern of staphyloccoci round penicillin and
erythromycin discs, where it is not the same as that round
other antibiotics, nor the same as that of other organisms.
More than one type of staphylococcus is frequently

present in staphylococcal infections of skin surfaces and
sputa; these direct sensitivity plates can demonstrate the
presence of different types of staphylococci in the same
specimen. If a minority population of a resistant staphylo-
coccus is not appreciated, therapy may eliminate the
more sensitive organisms and the resistant organisms
may be incorrectly ascribed to a fresh infection.
By culturing many specimens, the appearance of

unusually resistant organisms, particularly staphylococci,
is facilitated, and the carriers can be segregated early.
Neomycin-resistant staphylococci have appeared in the
speaker's hospital and prompt isolation of the patients
harbouring these organisms probably helped to prevent
their spread through the hospital: these staphylococci are
like those which have spread widely through other
hospitals.

THE DRY STERILIZATION OF HEAT-LABILE MATERIALS BY
LOW-TEMPERATURE STEAM AND FORMALDEHYDE GAS

V. G. ALDER (Bristol) Low-pressure steam disinfection at
temperatures between 80°C. and 90°C. has been used
routinely for disinfecting wool blankets for the past
three years. The penetration and disinfection efficiency of
pure steam at 80°C. to 90°C. is of a very high order. All
vegetative organisms are killed within 30 minutes and
some bacterial spores are also killed.
Formaldehyde gas can be added to the steam to

provide a better sterilizing agent capable of penetrating
many layers of cotton and wool fabric and through
sealed paper bags into coils of plastic tubing. The steam-
gas mixture is removed by a post-vacuum treatment,
and the sterilized articles are dry and odourless.
The method has been applied to sterilize a number of

heat-labile materials such as endoscopic instruments,
electrical fittings, books, documents, catheters, and some
plastic apparatus. It is simple to operate, and an ordinary
high pre-vacuum steam sterilizer can be modified for the
purpose.

ROUTINE FROZEN SECTION TECHNIQUE BY THE CRYOSTAT

L. BITENSKY, A. A. SILCOX, and E. K. AVES (Royal College of
Surgeons) The importance of frozen sections for rapid
diagnosis is obvious, yet such sections are not favoured
because the results are not readily comparable with those
obtained by paraffin embedding. Thus borderline

diagnoses are rendered even more difficult by this mode of
preparation of the sections, by the appearance of the
histology, and by the pathologist's unfamiliarity with the
pictures they present. Although cryostat microtomy is
well established, with the usual techniques it too has
suffered from at least the two latter faults.
A simple routine method of freezing and sectioning

tissues and a special fixation and staining procedure have
been developed by means of which rapid frozen sections
may be cut which present the histological features
familiar to pathologists. Moreover, by the use of a new
procedure the frozen tissue may then be fixed and
embedded in paraffin wax for storage for future reference:
such blocks yield sections which are as good as tissue
which has been fixed and embedded without prior
freezing.

Frozen sections of tissues likely to be examined for
rapid diagnosis were demonstrated stained by the routine
haematoxylin and eosin and special stains that are likely
to be needed in these diagnoses. It was shown that they
resembled material processed by the longer conventional
methods, as well as similar tissue which, having been
frozen, had been fixed and embedded in paraffin wax.

BIOCHEMICAL BASIS OF HEREDITARY HAEMOLYTIC ANAEMIA

J. V. DACIE (London) The hereditary haemolytic
anaemias comprise hereditary spherocytosis and ellLpto-
cytosis, various types of non-spherocytic anaemia, as well
as the haemoglobinopathies and Mediterranean anaemia.
While the nature of the essential defects in hereditary
spherocytosis and elliptocytosis remains obscure, recent
studies have demonstrated a specific enzyme defect in at
least two types of non-spherocytic anaemia. The most
frequently met with abnormality is deficiency of red-cell
pyruvate kinase (P.K.); less frequently, glucose-6-
phosphate dehydrogenase (G6P.D.) is deficient. The cases
with P.K. deficiency correspond with the 'type II'
anaemia of Selwyn and Dacie; those with G6P.D.
deficiency belong to the group, now known to be hetero-
geneous, which was formerly referred to as 'type I'. The
inheritance of P.K. deficiency follows a recessive pattern,
the heterozygotes being clinically normal as a rule and
having about half normal P.K. activity, while the inherit-
ance of the G6P.D. deficiency type conforms to a sex-
linked recessive pattern, the hemizygotes (males) being
affected but not the heterozygotes (females).
The autohaemolysis test (incubation of sterile defibri-

nated blood at 37°C. for 48 hours) still has some value.
The blood of P.K.-deficient patients almost always
undergoes more rapid haemolysis than normal and
characteristically the addition of glucose fails to diminish
the haemolysis. In G6P.D.-deficient patients, and in other
types of ('type I') non-spherocytic anaemia with unknown
defects, autohaemolysis is less regularly increased and the
addition of glucose diminishes haemolysis to a significant
degree, although this may be proportionately less than
normal. In view of the discovery of the nature of the
enzyme defects in many, but not as yet all in, cases of
hereditary non-spherocytic haemolytic anaemia, the
terms 'type I' and 'type II' become obsolete and should be
discarded.
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EFFECT OF ENZYME DEFICIENCIES ON RED CELL METABOLISM

A. J. GRIMES (London) Studies have been made of red-
cell carbohydrate metabolism in cases of pyruvate
kinase deficiency. Twelve subjects studied had a gross
pyruvate kinase deficiency and conformed to the type II

classification (Selwyn and Dacie, 1954). Red-cell glucose
consumption in these subjects was always near the normal
range which indicated a depressed utilization if allowance
was made for the young red cell population. In four
subjects studied of this group adenosine triphosphate and
also total (oxidated and reduced) diphosphopyridine
nucleotide were in low concentration whilst 2,3-di-
phosphoglycerate levels were high; these data were in
confirmation of those of Robinson et al. (1961) and de
Gruchy and Loder (1963). In several subjects of this group
some intermediates of the hexose monophosphate path-
way were determined (oxidized and reduced glutathione,
glucose-6-phosphate dehydrogenase and 6-phosphoglu-
conic dehydrogenase). Values obtained reflected only the
young cell population present in blood samples. However,
when the activity of the pathway was determined in intact
red cells, by the use of 14C-labelled glucose, the results
demonstrated an activity higher than normal but lower
than predictable by reference to the young red cell
population.

In addition to the subjects grossly deficient in pyruvate
kinase, several heterozygotes were studied. Some were
clinically normal although red-cell pyruvate kinase levels
were approximately two-thirds of the average normal
value; these subjects were parents of grossly pyruvate
kinase-deficient children. Two subjects studied with mild
haemolytic anaemia also had pyruvate kinase levels that
were approximately two-thirds of normal; for these
subjects the autohaemolysis test was abnormal and added
glucose did not have a notably beneficial effect.

Studies on three members of a family suffering from a
moderately severe haemolytic anaemia yielded pyruvate
kinase values in the normal range whilst glycolysis was
markedly higher than normal. These subjects were
thought to be heterozygotes whose pyruvate kinase
levels were raised to within the normal range in respect
of the high values in the younger cells.
The significance of these results are considered in

relation to the autohaemolysis test. It would appear that
a gross pyruvate kinase deficiency is synonymous with
a type II classification. For heterozygotes with haemolytic
anaemia, added glucose does not have a marked beneficial
effect but the autohaemolysis test does not always
yield unequivocal type II results.
Selwyn, J. G., and Dacie, J. V. (1954). Blood, 9, 414.
Robinson, M. A., Loder, P. B., and de Gruchy, G. C. (1961). Brit. J.

Haemat., 7, 327.
de Gruchy, G. C., and Loder, P. B. (1963). Abstr. IXth Congr. Eur.

Haemat., Lisbon. p. 75.

SERUM HAPTOGLOBIN IN HAEMOLYTIC DISEASE

J. A. OWEN (Edinburgh) When haemoglobin is injected
intravenously in man, the complex which forms with
circulating haptoglobin is rapidly removed from the
circulation so that the plasma becomes devoid of hapto-
globin. Though the mechanism for this is not known, it is
believed to be responsible for the low serum haptoglobin

levels which occur in acute and chronic haemolytic states.
In contrast, an increase in serum haptoglobin, due most
likely to increased synthesis, occurs in a variety of
conditions such as infection, inflammation, trauma, and
neoplasia. When a condition associated with high serum
haptoglobin complicates chronic haemolytic disease,
the serum haptoglobin may not be low. Presumably the
increased formation of haptoglobin counteracts the
increased removal of haptoglobin from the circulation as
a result of haemolysis.
Measurement of serum haptoglobin is commonly

based either on the electrophoretic separation of free
haemoglobin from haptoglobin saturated with haemo-
globin or, when more precision is required, on the
increased peroxidase activity of haemoglobin boLnd to
haptoglobin compared with that of unbound haemo-
globin. Methods based on either principle are within the
scope of most hospital laboratories.

In practical medicine, the finding of a low serum
haptoglobin in children or adults suggests the presence of
haemolysis, providing severe hepatocellular disease can
be excluded. This evidence of haemolysis may be critical
in cases where other signs of haemolysis, e.g., a raised
serum bilirubin level, may be due to some other cause.
The serum haptoglobin is not usually much affected by an
uneventful blood transfusion, so that the finding of a low
serum haptoglobin in a patient who has reacted to a blood
transfusion suggests that there has been a haemolytic
transfusion reaction.

THALASSAEMIA IN SCOTS

K. D. BUCHANAN, J. D. KINLOCH, H. E. HUTCHISON, P. H.
PINKERTON, and PATRICIA CASSIDY (Glasgow) In recent
years there has been an increased awareness of the
widespread distribution of thalassaemia and this is
exemplified by the detection, in four unrelated Scottish
families, of five examples of thalassaemia minor and 11
symptomless trait carriers. Only one family is known to
have foreign ancestry but two others were partially of
southern Irish stock. The general pattern was that of a
refractory anaemia of iron-deficiency type but one in
which the serum iron was usually normal and stainable
iron was usually present in the marrow; anisopoikilo-
cytosis was unduly marked for the degree of anaemia
which was only moderate in one and slight in the others.
Target cells and inclusion bodies were noted in some
while an increased osomotic resistance was invariably
present. So constant was this finding that determination
of the median corpuscular fragility seems a worthwhile
screening test for thalassaemia in cases of refractory iron-
deficiency anaemia. Abnormalities in the haemoglobin
conforming to those described in fl-chain thalassaemia
were found in the four propositi and in their blood
relatives. (Details of the investigations were presented in a
demonstration.) Of the 16 individuals affected only the
four propositi and one other had symptoms. The
remainder were entirely symptom-free and these family
studies illustrate the variable penetrance of the gene.

ABNORMAL HAEMOGLOBIN IN NATIVE BRITONS

J. LIDDELL (Oxford) Ager, Lehmann, and Vella (1958)
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discovered the first abnormal haemoglobin in a native
Briton. This was haemoglobin Norfolk, which moves
faster than haemoglobin A on paper electrophoresis, and
possesses an abnormality of the a chain.
Huntsman, Morgan Hall, Lehmann, and Sukumaran

(1963) have found two individuals with an abnormal
haemoglobin among 1,000 unrelated inhabitants of
Norfolk. The first abnormality was called haemoglobin
G Norfolk since it had the same electrophoretic mobility
as other haemoglobin G, while hybridization experiments
showed that the abnormality was in the (x chain. The
peptide chromatogram of this haemoglobin is different
from that of the other haemoglobin G previously
reported.
The second variant discovered was haemoglobin

D (y Norfolk the peptide chromatogram of which appeared
identical with haemoglobin Da Punjab This haemoglobin
may therefore have been imported by a forgotten
ancestor of the propositus.

Recently, in collaboration with Dr. H. Lehmann, we
have conducted a survey of 1,200 individuals in the
Oxford area, who attended The Radcliffe Infirmary. One
abnormal haemoglobin was found, in a Gloucestershire
housewife who appeared to have a pure British ancestry.
The abnormal haemoglobin, which comprised about 30%
of the total, had the electrophoretic and chromatographic
mobility of haemoglobin Norfolk. Peptide chromato-
grams and amino-acid analysis have not yet been
performed.

Although one can now conclude that abnormal
haemoglobins do occur rarely in native Britons, further
surveys are required before the frequency can be assessed.

Ager, J. A. M., Lehmann, H., and Vella, F. (1958). Brit. mzed. J., 2, 539.
HLintsman, R. G., Morgan Hall, Lehmann, H., and Sukumaran, P. K.

(1963). Ibid., 1. 720.

MEDICO-LEGAL ASPECTS OF ABNORMAL HAEMOGLOBINS

R. G. HUNTSMAN (Peterborough) Between the years 1955
and 1963 Commonwealth immigration into the United
Kingdom has been at the average annual rate of about
53,000. The West Indies have supplied about half these
immigrants and as these people in the main originated
from Africa a proportion would carry abnormal haemo-
globin genes. The detection of abnormal haemoglobins is
therefore of forensic importance even in this country.

For cases of disputed paternity, the normal technique
of haemoglobin electrophoresis is required.
For detecting abnormal haemoglobins in blood stains,

the material to be pre-treated as follows: 1 Elution of
stain in distilled water; 2 reduction by the minimal
quantity of sodium dithionite followed by gassing with
carbon monoxide; 3 shaking with carbon tetrachloride
and centrifuging; 4 concentration of the haemoglobin
solution by dialysis using Carbowax. The solution is then
suitable for electrophoresis. The results obtained are
satisfactory for the first few weeks but there is progressive
blurring of the electrophoretic pattern.

Foetal haemoglobin may be recognized in blood stains
by alkali denaturation but one may obtain a drop in the
alkali-resistant fraction from 700% to 15% it a stain is
re-examined after two months. Ultra-violet absorption

curves to demonstrate the 'foetal notch' were not
affected by the age of the stain, but this test will not
demonstrate levels below 10% of foetal haemoglobin.
Because of the mixing of material with foetal blood at
birth the level of foetal haemoblogin on stained material
used at a delivery may well be lower than 50%. Ultra-
violet absorption curves carried out on the alkali-
resistant fraction are giving reasonable preliminary
results.

SERUM GAMMA GLOBULIN ABNORMALITIES IN RETICULOSES

WITH PARTICULAR REFERENCE TO HAEMOLYTIC ANAEMIA

G. HAMILTON FAIRLEY (St. Bartholomew's Hospital,
London) In malignant diseases of lymphocytes and
plasma cells (chronic lymphatic leukaemia, lympho-
sarcoma, and myelomatosis) there is a marked failure to
produce normal gamma globulin and suppression of the
primary and secondary antibody responses to foreign
antigens, and at the same time an abnormal gamma
globulin may be produced. In myelomatosis there is
frequently hypogammaglobulinaemia when the gamma
globulin is measured by immunological techniques,
despite an increased concentration on electrophoresis, and
in chronic lymphatic leukaemia severe hypogamma-
globulinaemia may be accompanied by the production of
an abnormal gamma globulin which acts as an auto-
antibody, becomes attached to the surface of the red cells
and causes a haemolytic anaemia.

In auto-immune haemolytic anaemia the antibody may
be a 7S gamma globulin, in which case it acts as a warm
antibody and the cells are usually destroyed selectively in
the spleen, and the anaemia frequently responds to
treatment with corticosteroids, splenectomy, and 6-
mercaptopurine; alternatively the antibody may be a
19S macroglobulin, in which case it acts as a cold
antibody, the cells are usually destroyed in the liver as
well as the spleen, and treatment with corticosteroids,
splenectomy, and 6-mercaptopurine prove disappointing.
Some patients with malignant diseases of the reticulo-

endothelial system, particularly chronic lymphatic
leukaemia, lymphosarcoma, and Hodgkin's disease.
develop haemolytic anaemias which are not auto-immune
and yet respond to corticosteroids, and also to other
agents when these successfully control the malignant
process. The problems of these anaemias were discussed.

ADENINE IN RED CELL PRESERVATION

B. A. L. HURN (Royal Free Hospital, London) and
D. N. WHITMORE (Lewisham Hospital, London) Follow-
ing the work of Simon, Chapman, and Finch (1962) the
effect of adenine on the red cells of stored acid-citrate-
dextrose blood was studied. The presence of adenine
causes an improvement in viability, glycolytic rates, and
A.T.P. levels, demonstrated with both rabbit and human
cells and with an optimal effect at an adenine concentra-
tion of B to 1 ,Lmol. per millilitre of blood. With human
red cells there is some evidence that A.T.P. levels benefit
disproportionately more than the overall glycolytic rate,
a fact which may be significant in the study of the
mechanisms causing the 'storage lesion' of the cells.
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Occasional failures to demonstrate the effect of
adenine required further investigation before the method
could be considered for routine blood banking.
Simon, E. R., Chapman, R. G., and Finch, C. A. (1962). J. clin.

Invest., 41, 351.

ENZYMES IN MEGALOBLASTIC ANAEMIA

PAULINE M. EMERSON, J. H. WILKINSON, and WENDY A.
WITHYCOMBE (Westminster Hospital, London) The
source of the raised serum lactate dehydrogenase (LD)
and 2-hydroxybutyric dehydrogenase (HBD) found in
cases of megaloblastic anaemia was investigated by means
of starch block electrophoresis of serum and human
tissue extracts.
Normal heart, kidney, and red blood cells showed

essentially the same electrophoretic pattern as serum and
peripheral red cells in cases of pernicious anaemia, there
being major peaks of activity in anodic isoenzymes I and
II and a small increase in isoenzyme III.

Normal gastric mucosa and leucocytes showed a
predominance of cathodic isoenzymes IV and V.

Megaloblastic bone marrow and normal marrow
extracts were separated by electrophoresis on cellulose
acetate and showed increased activity in the fast moving
isoenzymes of megaloblastic marrow as compared with
normal marrow. The HBD/LD ratio (Elliott and
Wilkinson, 1961) of normal marrow was much lower than
in the pathological marrow which supports the electro-
phoretic findings.

Heart, kidney, and haemolysed peripheral red blood
cells are considered to be unlikely sources of the raised
enzyme levels, The above findings suggest that they
originate in the abnormal marrow and this is supported by
the greatly increased medullary turnover rate and by
observations that many of the erythropoietic cells die
before attaining maturity.
Elliott, B. A., and Wilkinson, J. H. (1961). Lancet, 1, 698-699.

THE ESTIMATION OF RED CELL GALACTOSE-I-PHOSPHATE

J. C. B. FENTON (Newcastle) The red cell content of
galactose-I-phosphate can be used for the diagnosis of
galactosaemia and also for controlling the dietary
treatment of the disease.
A method of estimating galactose-I-phosphate was

presented which only required simple laboratory
apparatus.
The galactose-I-phosphate was isolated from red cell

haemolysates on a small ion exchange column. After the
sugar phosphate had been eluted and hydrolysed, paper

chromatography was used to visualize and estimate the
amount of galactose present.

LACTATE DEHYDROGENASE IN HAEMOLYTIC CONDITIONS

E. L. PEEL (Stepping Hill Hospital, Stockport) Deter-
mination, using the method of King (1959), of serum

lactate dehydrogenase (L.D.H.) values in various
haematological diseases showed that the highest levels
were to be found in haemolytic anaemias, megaloblastic

anaemias, and neonatal haemolytic disease. Correlation
between the severity of the latter condition and the cord
blood L.D.H. level was sought, but only the very severe
cases showed a clear-cut increase in L.D.H. above the
normal range. In a control series of normal cord bloods,
49 out of 52 cases gave values between 330 and 980
i.u./litre.

Iso-enzyme characteristics were then investigated
using a heat stability test similar to that described by
Latner and Skillen (1963). In this test the L.D.H. activity
of serum which had been heated for one hour at 56°C.
was compared with that of an unheated portion of the
same serum. The ratio so obtained (heat stability index)
showed a range of 0-75 to 0-98 in 20 cases of myocardial
infarction while nine out of 11 cases of megaloblastic
anaemia (where the fast-moving, heat 'stable' L.D.H.
isoenzymes also predominate) showed a range of 0-67 to
0-96.

It appeared reasonable to expect other haemolytic
conditions also to yield high values of the heat stability
index. Of eight cases of neonatal haemolytic disease so far
investigated, three, in which exchange transfusion was
deemed necessary on conventional grounds, had indices
ranging from 0 73 to 0-80, while in five cases, in which
exchange transfusion was not necessary the indices were
below 0-65, even in the presence of a strongly positive
direct Coombs test. A control series of 52 unaffected
infants (Coombs negative) born of rhesus-negative
mothers showed values ranging from 0-31 to 0-66.
From the small number of cases so far investigated it

would appear that cord-blood L.D.H. estimations
combined with a heat stability index may prove a useful
adjunct in giving an early indication of the likely trans-
fusion requirements in cases of haemolytic disease of the
newborn.

King, J. (1959). J. med. Lab. Technol., 15, 265.
Latner, A. L., and Skillen, A. W. (1963). Proc. Ass. clin. Biochem..

2, 100.

LACTATE DEHYDROGENASE (L.D.H.) ISOENZYME PATTERNS IN
CARCINOMAS OF THE BREAST

HANNA BARNETT and ANNE GIBSON (South London
Hospital for Women and Children) Lactate dehydro-
genase isoenzyme patterns of homogenates prepared from
malignant and benign human breast tissues were investi-
gated, using a histochemical reaction to stain bands after
electrophoresis on cellulose acetate (Barnett, 1962).

Thirty-two breast carcinomas and an equal number of
non-malignant breast tissues were investigated. It was
found that the isoenzyme pattern of non-malignant
breast tissue was fairly constant: the slowest moving
cathodic band L.D.H. 5 was present in trace amounts,
with a stronger L.D.H. 4, while L.F.H. 3 was the
strongest peak. In homogenates of carcinomas, an
overall increase of L.D.H. 5 was usually demonstrable.
The relative intensity of this band, however, showed a
fairly marked variation between cases.

Lactate dehydrogenase 5 is known to be the least
stable of the isoenzyme fractions. In order to eliminate
the possibility of artefacts, duplicate runs were performed
on each case, using fresh homogenates within half an
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hour of preparation. Tissues were frozen in two aliquots
at minus 200C. to obviate the need for repeated freezing
and thawing of the same piece. This process is known to
impair overall enzyme activity, but in addition it was
shown that it impairs L.D.H. 5 isoenzyme activity
selectively.

Slides were shown to demonstrate the different
isoenzyme patterns obtained from carcinomas to support
a new proposed classification. Grade I consists of cases
where L.D.H. 5 is only marginally increased over that
found in non-malignant breast tissue pattern, while in
grade III L.D.H. 5 forms the strongest single peak.
Grade II consists of intermediate cases.
The paraffin sections of these tumours stained with

haematoxylin and eosin were classified histologically into
three grades according to Bloom and Richardson (1957).
When isoenzyme grades and histological grades were
compared, a noticeable disparity was obtained in
individual cases.

It is proposed to continue with this series to test
whether this new classification has any validity as a guide
to prognosis.
Barnett, H. (1962). Biochem J., 84, 83.
Bloom and Richardson (1957). Brit. J. Canc., 1, 359.

A NEW METHOD FOR THE CONTINUOUS AND DISCONTINUOUS
AUTOMATIC DETERMINATION OF TRUE BLOOD GLUCOSE

E. KAWERAU and s. j. SURTEES (St. James's Hospital,
London) Blood glucose is determined with the Tech-
nicon Auto-Analyser by the glucose-oxidase peroxidase
reaction employing the following novel features-
Dialysis of the blood in the presence of protein pre-
cipitants (ultrafiltration); precipitation of uric acid;
omission of a constant temperature bath for enzyme
action; and conversion of the blue o-toludine pigment to
the more stable yellow colour as recommended by Marx.
Uric acid inhibition of glucose oxidase is eliminated in
this procedure. Satisfactory working of this method has
been obtained for short periods (up to one hour) and work
is in progress with the aim of extending this period.
The authors also discussed the clinical significance of

63 continuously recorded intravenous glucose tolerance
tests (modified ferricyanide technique). An abbreviated
procedure for calculating the Kg value was derived from

these curves. It employs only a 15- and 45-minute blood
sugar value after intravenous glucose. Continuously
recorded intravenous tolbutamide and chlorpropamide
tests were used to check the patient's diabetic state. The
experimental details will be reported elsewhere.

STUDIES OF CALCIUM METABOLISM IN THE GASTRECTOMIZED
PATIENT

P. E. G. MITCHELL, J. CROOKS, C. G. CLARK, and A. A.
DAWSON (Aberdeen) Evidence of intestinal malabsorp-
tion and of disordered calcium metabolism was looked
for in two groups of out-patients:-Patients treated by
Polya partial gastrectomy for peptic ulcer seven to 16
years earlier, and patients with peptic ulcer, matched for
age and sex, treated medically.
The radiotriolein test was used as a measure of intestinal

malabsorption, and calcium metabolism was studied by
estimation of the osteoporotic index (Barnett and Nordin
1960), serum and urine calcium and phosphate, and
serum alkaline phosphatase.

Malabsorption of radiotriolein was found in 33 % of
patients after partial gastrectomy, and disordered calcium
metabolism in 28 %. No correlation was found between
the two disorders, but the malabsorption was demon-
strated to be intermittent, and this may have masked a
correlation. The disorder of calcium metabolism ap-
peared to be osteomalacia, although a mixture of
osteomalacia and osteoporosis could not be excluded in
some cases.
The calcium infusion test (Nordin and Fraser, 1956)

was performed in 11 patients, but did not prove, in our
hands, more sensitive in diagnosis than a combination of
the osteoporotic index of peripheral bones and the serum
alkaline phosphatase. These latter two are recommended
as simple screening procedures to detect cases of dis-
ordered calcium metabolism following partial gastrec-
tomy.

In view of the large number of people at risk some
years following partial gastrectomy, it is suggested that
more effort should be directed to the detection of
asymptomatic calcium metabolic upset, before the onset
of severe and intractable bone disease.
Barnett, E., and Nordin, B. E. C. (1960). Clin. Radiol., 11, 166.
Nordin, B. E. C., and Fraser, R. (1956). Lancet, 1, 826.
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