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In defence of the lungs

The respiratory tract is in the front line of our defences against
a continuous bombardment by allergens, atmospheric pollut-
ants, infectious organisms, and other potentially harmful
agents. Unique mechanisms have evolved for combating these
hazards.' Particles more than 10 microns in diameter are mostly
deposited in the nasopharynx. Smaller particles may penetrate
to the airways or alveoli, but laryngeal and airway reflexes
can initiate cough and bronchoconstriction to limit their entry
and mucociliary action and lymphatic drainage remove those
which are deposited. Infectious agents present special prob-
lems. Virus infections are resisted by the production of inter-
feron, and the survival ofmany bacteria is limited by lysozyme
and lactoferrin. Phagocytes act as scavengers in the airways,
and alveolar macrophages perform this function within the
alveoli.

Specific immunity within the respiratory tract depends on
humoral and cellular factors. Both IgG and IgM are present
in the respiratery secretions and may neutralise exotoxins
directly or kill bacteria via the activation of complement. IgE
is concerned in hypersensitivity reactions, while cell-mediated
immunity is responsible for protection against tuberculosis
and some fungus infections.
There is specialisation within the immune system in the

respiratory tract, most clearly shown by the predominant
immunoglobulin, IgA, which is produced by plasma cells
within the respiratory tract and, unlike serum IgA, consists of
two IgA molecules linked by a polypeptide "secretory piece"
and a smaller "joining chain." This configuration confers a
resistance to proteolytic enzymes which might come from pus
cells in infected sputum.
The finding that there is selective concentration ofIgA in the

respiratory tract secretions has naturally led to the suggestion
that IgA is of prime importance in the defence of the lung. It
may form complexes with harmful antigens, preventing their
entry to the circulation, and there is some evidence that
deficienLcy or late maturation of the IgA system is associated
with development of the atopic trait.2 3 IgA does not fix
complement by the classical pathway, but in the presence of
lysozyme and complement secretory IgA can kill bacteria.
Viruses are neutralised without involving complement, and
resistance to virus infections is closely correlated with high
levels of secretory IgA.4 An early report indicated5 that the
0.2% of the population who have low serum concentrations of
IgA might be unusually susceptible to respiratory infections,
but later studies6 7 have not confirmed this. It may be
that IgA is not, after all, so important in resisting infection,
or that in these cases IgM or IgG can substitute for IgA,
or even that secretory Ig.A is still present in sufficient quantity
even though serum IgA is deficient. Such dissociation between
serum and secretory IgA levels has been described,8 and the
opposite possibility of low secretory and normal serum IgA
concentrations is of particular relevance to patients with
chronic bronchitis. No consistent deficiency of serum IgA
or secretory IgA in the saliva has been shown in these patients
but some studies have suggested that concentrations ofsputum
IgA are lower than normal.910 Measurements in sputum are
difficult to interpret because of wide variations, but some
corroboration may be drawn from the observation that plasma
cells (which produce IgA within the respiratory tract) are also
deficient in patients with severe bronchitis." This may simply
reflect the degree of airway damage in such cases, but an
alternative hypothesis has recently been outlined by Turner-

Warwick.'2 She suggests that smoking and atmospheric
pollutants may produce an initial deficiency in local IgA
production'3; this could result in the failure of elimination of
bacteria and viruses, and the subsequent inflammatory response
might lead to further airway damage and a secondary deficiency
of local IgA. Fortunately the other defences of the lung are
very effective, but this mechanism may be a contributory factor
in the evolution of chronic bronchitis.
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Pregnancy after renal
replacement
Women with chronic renal failure are subfertile and remain so
despite maintenance haemodialysis. Nevertheless, 53 preg-
nancies in patients having dialysis have been reported to the
European Dialysis and Transplant Association Registry,'
about one for every 200 women of childbearing age on dialysis
in Europe. Halfofthese pregnancies ended in miscarriage, and
most of the rest were terminated. Three living infants have
been born, one of whom had congenital abnormalities.

Successful kidney transplantation improves fertility: in-
deed, the desire for parenthood is sometimes the clinching
factor in the decision to opt for a transplant. Sixty-six preg-
nancies in transplant recipients have been reported to the
registry,' about one for every 50 women of childbearing age
with a functioning transplant. Miscarriage has been less
common in this group, occurring in 15 patients. Thirty-two
pregnancies were terminated and 19 live infants, none with
congenital abnormalities, have been born.

Early diagnosis of pregnancy is difficult in patients having
dialysis. Irregular menstruation is common,2 and a missed
period will usually be ignored. Pregnancy tests on urine may
be unreliable-even if any urine is obtainable. Pregnancy
presents real hazards. The most common problem is hyper-
tension, though it may be possible to control this by ultra-
filtration. Patients remain anaemic during pregnancy, and
transfusion shortly before delivery may be essential for safe
obstetric management. An impression exists that smaller
women and those with some residual renal function (in whom
biochemical control is easier) are more likely to become
pregnant and that more frequent dialysis during pregnancy
may improve the outcome.3 Anaemia and uraemia are potential
causes of impaired fetal growth, which can be assessed by
ultrasonic cephalometry.

Hypertension during pregnancy is common in transplant
recipients, too, and demands appropriate drug treatment or
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