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flexible flat feet with Thomas heels or scaphoid pads, and bow
legs or knock-knees with shoe wedges. The doctors likely to
have had most experience of these problems-namely, the
paediatric orthopaedic surgeons-were the least enthusiastic
for corrective shoes. In the case of the flexible flat foot of early
childhood the proportion of all replies against the use of special
shoes or shoe inserts was 48%, and this rose to 72% of the
paediatric orthopaedists and paediatricians. Opinion was
similarly divided "even though cork heel and wedges have been
shown to have no clinically appreciable effect on the intoeing
angle in children" and in practice only 3000 of orthopaedists,
paediatricians, and podiatrists recommend their use.
The impression given by this study is that in the United

States special shoes are prescribed because a prescription is
expected. There is little evidence that the shoe modifications
and inserts available do any good. Severe deformities of the
foot may need orthopaedic surgical correction, but when the
shape of a foot permits normal walking and running then with
growth the shape is likely to correct itself. A far more important
consideration is that shoes should be a good fit and should be
discarded once the child has outgrown them: it is the con-
strictive action of tight shoes in infancy that leads to most adult
foot deformities.
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Inheriting pre-eclampsia

How near are we to defining the cause of pre-eclampsia?
Women with this syndrome show a wide variety of abnormali-
ties on investigation, which might suggest that it is a group of
disorders with different causes. Certainly there seem to be two
epidemiologically distinct conditions-mild and severe pre-
eclampsia.1 Mild pre-eclampsia is difficult to define, and may
be a mixed group of conditions; but severe pre-eclampsia-
defined2 as hypertension with appreciable proteinuria-
may plausibly be assumed to have a single cause underlying
all the abnormalities.

Increasingly evidence suggests that severe pre-eclampsia
may have an immunological basis.3 4 Circulating immune
complexes, which have been found in pre-eclampsia in higher
concentration than in normal pregnancy,5 6 can trigger the
disseminated intravascular coagulation7 that occurs in pre-
eclampsia.8 Immune complexes have been found in pre-
eclamptic vascular lesions of the placental bed9 10 and the
kidney," 12 and the density ofimmunoglobulin deposition in the
kidney correlates with the severity ofthe disease." Perhaps these
lesions could account for other abnormalities-for example,
decreased placental blood flow resulting from vascular lesions
might explain the decreased placental prostaglandin E
concentrations observed in pre-eclampsia," which in turn may
account for the increased vascular responsiveness to angio-
tensin II.14 But although such theories are interesting to
construct they do not explain the basic immunological
abnormality.

For many years severe pre-eclampsia seemed unlikely to have
an immunological basis because the condition is most common
in first pregnancies-in contrast with the best-understood
immunological disease of pregnancy, rhesus isoimmunisa-

tion. Pre-eclampsia may, however, be the result not of an
excessive immune response but of an inadequate response15:
possibly the protective immune response is less efficient in
first than in later pregnancies.3 Evidence for an impaired
immune response in pre-eclampsia compared with normal
pregnancy comes from studies oflymphocyte DNA synthesis,'6
lymphocyte response to phytohaemagglutinin," and lympho-
cytotoxic antibody titres.'8 Pregnancy always suppresses the
mother's immune response to some extent, since rejection of
the antigenically foreign fetus needs to be prevented; but this
physiological immunosuppression may be greater than usual in
pre-eclampsia. This would account for the increased incidence
of the disease in conditions such as twin pregnancy and molar
pregnancy, in which there are high plasma concentrations of
chorionic gonadotrophin, a likely immunosuppressive agent.
Why should women with pre-eclampsia have a defective

immune response ? The possibility that they might share tissue
antigens with the fetus was suggested by one study'9 of
human leucocyte antigens (HLA). Another study,20 however,
did not confirm this; instead, pre-eclamptic women had in-
creased homozygosity for HLA antigens: those who were
homozygous for HLA-A and B antigens were more likely to
have severe pre-eclampsia. This would account for the ap-
parently increased HLA compatibility between mothers and
fetuses, and also the decreased immune response. HLA genes
are thought to be closely linked to immune-response genes at
adjacent loci, and homozygosity of HLA genes in a given case
therefore would imply that the adjacent immune-response
genes are almost certainly homozygous also, suggesting the
operation of a recessive gene in pre-eclampsia.
The possibility that severe pre-eclampsia is a simple

Mendelian recessive condition has recently been investigated
by Cooper and Liston,2' who analysed data from Aberdeen
and North America. They found that the incidence of severe
pre-eclampsia in the relatives of patients does indeed indicate
Mendelian recessive inheritance, although mild pre-eclampsia
is inherited differently. Unfortunately, the data cannot show
whether the condition is caused by the genotype of the mother
or the fetus, or an interaction between the two; we now need
information about the incidence of pre-eclampsia among
patients' in-laws.

This report shows that important basic observations can still
be made about apparently well-investigated conditions. If
confirmed, these theories carry important clinical implications.
Abortion' and previous blood transfusion22 give some protec-
tion against pre-eclampsia: if the disease is caused by an
inadequate immune response in first pregnancy, possibly
immunisation before pregnancy (perhaps with the relevant
paternal antigens) could also protect against the disorder,
which still kills about 12 mothers every year in England and
Wales.23 As Cooper and Liston point out, a hypothesis holding
out this possibility of treatment should be thoroughly
investigated.
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Regular Review

Interferon: therapeutic fact or fiction for the '80s?

G M SCOTT,. D A J TYRRELL

For many years it had been known that infection with one
virus could protect animals against infection with another
when, in 1957, Isaacs and Lindenmann1 discovered that
medium from tissue cultures challenged with a killed virus
could protect other cells against infection. The substances
producing these effects are highly active glycoproteins known
as interferons. They are released (in conjunction with many
other unidentified molecules) from cells infected with virus
or exposed to stimuli which mimic virus infection. Interferons
probably act on cell membrane receptor sites causing intra-
cellular production of proteins which mainly inhibit the
translation of viral m-RNA.

Interferons are relatively species-specific, having maximal
activity in cells from the same or closely related species.
Furthermore, there are three major types of human interferon
with different molecular structures and different physico-
chemical and antigenic properties. Preparations are arbitrarily
defined by comparison with international standard pre-
parations, and one unit of interferon is roughly the amount
which reduces viral replication in tissue culture by half.

Sources of interferon-Most clinical studies have been
performed using human leucocyte interferon (HuIFNoa). This
is made by exposing pooled buffy-coat lymphocytes to a para-
influenza virus which may be inactivated later by acidification.
The interferon thus obtained can be purified and concentrated
by simple methods to 106-107 units per ml/mg protein for
clinical use.2 The specific activity of pure human leucocyte
interferon is about 109 U/mg protein, so clinical material is
only about 041% pure. Most of the contaminating protein is
probably albumin, but other proteins are present which may

be biologically active. Interferon preparations have effects
other than the inhibition of viral replication; for example, they
inhibit cell growth and multiplication,3 enhance the expression
of cell-surface antigens,4 suppress some functions of T and B
lymphocytes,5 and enhance the activity of natural killer cells.6 7
Any of these functions may be responsible for the anti-
neoplastic activity8 of interferons under current scrutiny.

Preliminary clinical studies have also been performed with
interferon derived from human fibroblasts induced with a
synthetic double-stranded RNA (poly I:C). The yields are
enhanced by the judicious use of metabolic inhibitors which
suppress synthesis initially of cellular protein and then of
RNA.9 Fibroblast interferon (HuIFNP) has also been purified
to homogeneity ( > 108 U/mg protein), but the clinical material
has about the same activity as clinical leucocyte interferon.
Fibroblast interferon is less stable than human leucocyte
interferon, and when injected intramuscularly achieves
considerably lower blood concentrations of interferon,'0
probably because it is bound to tissue at the site of injection;
whether this affects its therapeutic action is not known.
The antiviral activities of the two interferons have been

compared directly against herpes simplex virus in monkeys'
eyes," in a clinical trial of herpes keratitis,'2 and against
vaccinia in monkey skin.'3 Used topically or intradermally
they do not appear to differ appreciably in efficacy. The major
advantages of using fibroblasts over buffy-coat leucocytes as a
source of interferon are that they may be well characterised and
the production of interferon is limited only by resources for
bulk cell cultivation. There are, however, technical problems
in growing surface-adherent cells on a large enough scale to
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