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of the arm was cleaned with ether soap and no alcohol was
allowed near; the patient was given a dose of an oral anti-
histamine 30 minutes before the infusion, and the infusion
itself was run at only 10 drops a minute for the first 15-30
minutes, and then increased to the standard rate of 45 drops
per minute if there were no systemic reactions. Bonnar
treated 250 patients; 50 were pregnant and 200 had anaemia
after some postJpartum complication. Only three had serious
systemic reactions, and they were all among the 50 pregnant
patients. Local phlebitis was troublesome. Addition of
hydrocortisone and heparin to the intravenous solution did
not help, but when saline was used instead of 5% dextrose
reactions were at least reduced. Bonnar considers that the
advantages outweigh the disadvantages, especially in the
treatment of anaemia in late pregnancy, when this technique
stimulates a more rapid response than other methods of
administering iron. Incidentally, he discovered that such
energetic treatment of iron deficiency in late pregnancy
unmasked a folic-acid deficiency in 10 out of his 50 patients.
This possibility must always be considered in serious ante-
natal anaemia, because, if it is unrecognized, the response
to iron treatment will be less than expected. In the patients
who were treated for post-partum anaemia Bonnar considers
that similar results could have been obtained in most of them
with treatment by mouth, but he points out that the response
was quicker and also that many of the patients were return-
ing to responsibilities at home which might cause them to
forget their regular oral dose.

Bonnar has made out a good case for sometimes treating
the anaemia of late pregnancy with intravenous iron-dextran.
But as a rule the indications for giving parenteral instead of
oral iron remain limited.7 The patients who really need
parenteral iron are as follows. Firstly, there is a group of
patients, mostly elderly women, who fail to absorb iron or
absorb it so poorly that it fails to cover daily losses. This
was the group who were rescued from a life of chronic anaemia
when the first successful parenteral iron preparations were
introduced. If this condition is suspected, it can be detected
by an iron-absorption test consisting simply in giving a thera-
peutic dose of a suitable iron preparation and estimating the
level of iron in the serum before and three hours after the
dose. In patients with normal absorption the serum-iron level
will rise to several times the original figure; in patients who
absorb poorly the level will remain unchanged or hardly rise
at all. These poor absorbers must be given parenteral iron
and could be conveniently treated by Bonnar's technique with
total-dose iron-dextran infusion. Secondly there are the
patients who have malabsorption syndromes, especially
steatorrhoea. Thirdly are those with anaemia in late preg-
nancy, because time cannot be afforded to find out whether or
not they absorb oral iron satisfactorily and it is essential to
improve their haemoglobin level as rapidly as possible, so
avoiding the use of blood transfusion. Finally there is a small
group of patients who have had chronic iron deficiency so
long that their iron stores are exhausted and oral iron fails to
improve the circulating haemoglobin level even though
absorption is adequate ; in such patients a single " total " dose

of iron-dextran will relieve the anaemia and enable further
iron by mouth to keep them from relapsing.
The majority of patients with iron-deficiency anaemia can

and should be treated with oral iron preparations. D. J.
O'Sullivan, P. G. Higgins, and J. F. Wilkinson8 showed that
the effectiveness of the various iron salts depends on the dose
of elemental iron and not on which salt is used, though they
confirmed that ferric salts are much less efficient than ferrous.
The different ferrous preparations now available differ in the
unpleasant side-effects they produce in a proportion of
patients. O'Sullivan and his colleagues found that about 13%
of patients had reactions such as indigestion, vomiting, con-
stipation, or diarrhoea, but those who had reactions with one
salt were not necessarily the same as those who did with
another salt. Ferrous sulphate seems rather more apt to
produce side-effects than the others, but there are now many
alternatives available such as ferrous gluconate, succinate,
fumarate, and carbonate. The dose for all should be adjusted
to give the patient 180 to 200 mg. elemental iron daily and
it should be possible in most cases to find one preparation
that will suit. Oral iron preparations allowing improved
absorption of iron are now being produced: M. C. G. Isramls
and T. A. Cook9 have reported experience with a " slow-
release " preparation of iron and a mixture with an " absorp-
tion-improver "-ferrous succinate with succinic acid. Both
types of preparation improve iron-deficiency states with doses
only about half those needed for the standard iron prepara-
tions, and the proportion of intolerant patients has been
further reduced, though not eliminated. These new prepara-
tions together with the standard ones should enable almost
every patient with iron-deficiency anaemia to be treated
without recourse to parenteral iron. The only absolute
indication for parenteral iron without previous trial or oral
preparations is thus the occurrence of severe iron-deficiency
in late pregnancy. The need of other patients for parenteral
treatment will appear when they fail to respond to iron by
mouth, which should, if necessary, be tried in the new
preparations giving slow release and improved absorption.
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Deficiency of Fibrin-stabilizing
Factor

In 1944 K. C. Robbins' observed that fibrin produced by
adding separated thrombin to fibrinogen differed in solubility
from fibrin formed when plasma was allowed to clot. Sub-
sequently K. Laki and L. Lorand2 found that clots from
plasma were insoluble in 30% urea solution, whereas fibrin
formed from purified fibrinogen was soluble. The " plasma
fibrin" was different from "pure fibrin" not only in
solubility but also in its mechanical strength and when
studied by x-ray diffraction. The substance present in plasma
or serum which alters the structure of the fibrin was called
fibrin-stabilizing factor, or more recently Factor XIII.

For many years Factor XIII remained an interesting
academic entity with no special significance for the clinical
pathologist. In 1960, however, F. Duckert and his colleagues3
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described a patient who had a severe haemorrhagic state, in
whom all conventional laboratory tests of clotting function
were normal. They found that the patient's clots formed in
plasma were soluble in 30% urea solution, and attributed the
abnormality to deficiency of fibrin-stabilizing factor. Since
then about 10 similar cases have been reported, a new one
being added recently by A. Barry and J. M. Delage,4 while
the first case in Britain has been described by M. S.
Losowsky and his colleagues.5 The haemorrhagic state in
these patients is severe, with haemorrhage from the
umbilical cord in the neonatal period, massive haematomata,
cerebral haemorrhage, bleeding post-operatively and into
joints, and delayed healing. The defect is probably inherited
as an autosomal recessive trait, and Barry and Delage found
a slightly reduced level of fibrin-stabilizing factor in both
parents of their patient. After transfusion the defect seems
to be corrected for 6-14 days ; thus for planned surgery an
infusion of plasma should be an effective form of treatment,
and for a patient with many episodes of spontaneous bleed-
ing prophylaxis should be possible.

This is a very rare defect. It would not be reasonable to
test the solubility of clots in urea as part of a routine screen-
ing procedure for haemorrhagic states, but for the occasional
patient with severe bleeding whose blood gives normal results
for other clotting tests there is now one additional simple
test that may reveal the diagnosis.

Genetics of Intestinal Polyposis
The Eugenics Laboratory Memoirs, issued from time to time
from the Galton Laboratory, University College, London,
have come to occupy a place of special authority in the
literature of hereditary diseases. The latest publication, on
intestinal polyposis, has been compiled by Dr. A. M. 0.
Veale, who came from New Zealand to London a few years
ago for the special purpose of undertaking research into the
inheritance of this curious disease. He worked under the
supervision of Professor L. S. Penrose, F.R.S., at the Galton
Laboratory and of Dr. Cuthbert Dukes at St. Mark's Hospi-
tal, where he had the opportunity of studying the records of
a large series of families in which one or more cases of
intestinal polyposis had occurred. These records, which have
been kept for more than 30 years, were the main source for
the work now published.

Dr. Veale's special contribution is that he has reviewed
the pathology and clinical aspects of each recorded case
and then applied modern methods of genetical and linkage
analysis. Application of these methods has added mathe-
matical precision to conclusions arrived at by less sophisti-
cated means. For a long time it has been known that there
is a slight excess of cases of familial polyposis amongst males.
Veale's analysis suggests that the difference is probably due
to the sexes being unequally represented in the data rather
than to sex linkage of genes. The occurrence of isolated cases
without a family history can with confidence sometimes be
attributed to fresh mutations, and a mutation rate of 13 per
million gene loci per generation has been calculated for this
disease. It is of about the same magnitude as mutation

rates for other autosomal dominant diseases in man.2 Failure
to recognize the disease in previous generations explains the
occurrence of some apparently isolated cases, and sometimes
this failure is attributable to the fact that the disease, though
present, does not manifest itself. Dukes' found that in
families in which there had already been two or more cases
of polyposis, and in which one parent carried the polyposis
gene, only 40% of the children developed the manifest
disease, indicating a manifestation rate, or penetrance, of
80%. This figure is almost exactly confirmed by Veale.
Variation in the patient's age at the first appearance of polyps,
start of symptoms, development of cancer, and death from
cancer is wide, both between families and within them.
According to Veale the data are consistent with the theory
that a second " polyp-prone " gene, allelic with the polyposis
gene, is involved. The inheritance of this second gene from
the unaffected parent at the same time as the polyposis gene
is obtained from the affected parent favours the early develop-
ment of polyps, while the presence of the polyposis gene
alone favours the late development of polyps. Inheritance of
the polyp-prone gene with a normal gene (i.e., the hetero-
zygous state) produces a condition indistinguishable from
normal, but homozygosity with regard to the polyp-prone
gene favours the development of isolated polyps, and thereby
increases the chance of colonic or rectal cancer in persons
not carrying the polyposis gene. This ingenious theory could
help to explain the higher-than-expected incidence of cases
of polyposis in which both parents appear to have had the
disease.

Attempts to show linkage between the polyposis gene and
other genes with recognizable bodily effects have given
negative or equivocal results. The existing data suggest
linkage between the Duffy (blood group) locus and the
polyposis locus with a probability of 30%, but as more data
accumulate this apparent association may disappear. Visible
chromosomal abnormalities have not been detected in patients
with polyposis, but characteristic particles have been found
by electron microscopy in the cells lining the crypts of
Lieberkiihn.4 Their nature is not yet known, but they are
not found in normal people or patients with isolated polyps.

Veale's monograph on the genetics of intestinal polyposis
constitutes, as Professor Penrose says in his introduction to
it, " a remarkably complete description of a group of diseases
which is of great interest, both from the point of view of
human genetics and of cancer research." As such it is an
excellent model for future investigations.
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Rubella Virus and the Human
Foetus

That rubella virus can injure the human foetus was first
observed by N. McA. Gregg' after an outbreak of rubella in
Australia. Early fears that the risk of foetal damage after
maternal rubella might be very high have, happily, not been
confirmed. Nevertheless, careful prospective studies have
shown that the incidence of congenital abnormalities is con-
siderably increased after rubella in early pregnancy. In a
survey involving some 200 British children whose mothers
had had rubella in the first trimester of pregnancy M. M.
Manson, W. P. D. Logan, and R. M. Loy2 found that the
incidence of major congenital defects was 16% as compared
with 2.3% in a control group of children. Similar results
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