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adjacent dermis is exposed to material from the lesion,32 and
this may account for the ease with which the tumours can
be cured by any means which disrupt them.
The disease is probably world-wide. Early epidemiological

studies described the incidence in Britain,.3 33 where con-
siderable local variations occurred. Subsequent experience35
has shown geographical differences in the incidence and distri-
bution of the eruption according to age and sex. It seems
likely that local conditions influence the pattern of the disease
profoundly. This idea is supported by an interesting com-
parison between Aberdeen and Fiji.3' In both populations
the main factor determining transmission appeared to be the
opportunity of being exposed to infection. This came early
in Fiji, where the peak incidence of cases was in children
aged 2-3, but later in Aberdeen, where the peak incidence
was at 10-12, when attendance at swimming-baths offered
appropriate conditions for spread. A preponderance of male
patients in Aberdeen was not entirely explained by supposing
that boys bathed oftener than girls, since there was no sex
difference between bathers and non-bathers. Lesions in Fiji
tended to be on the limbs, whereas in Aberdeen the axillae
were the favourite site. While differences in clothing habits
may be responsible (the question of sharing towels and
clothing was not mentioned), the authors' findings suggest
that the Aberdeen molluscs may have been sheltering from the
cold.

Lesions should be treated by destruction. Pinching with
forceps is simple but painful, working in phenol with a
sharpened stick more humane but unsuitable for use near the
eyes, the electro-cautery elegant but requiring anaesthesia.
Large crops of lesions pose a numerical problem,37 and treat-
ment with a sulphonamide or tetracycline has been recom-
mended. Results are inconsistent, and a second course of a
tetracycline apparently provoked an explosive outbreak of new

lesions in one case. Conjunctivitis or keratitis require treat-
ment of the (often insignificant) lesions on the lid margins.

Prophylaxis should depend on limiting opportunities for
physical contact with infected persons. In Britain swimming-
baths seem to be the most frequent source of infection, and
it is desirable that schoolchildren should be inspected and
excluded from them until clear of lesions. It is important
not to share towels or clothing. These measures might reduce
the number of cases, but they might also breed a more
susceptible adult population. It is doubtful whether the
disease could ever be eliminated by these means, since
minimal infections20 would be missed.
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Paraproteinaemia
The first insight into the complexity of the plasma proteins
occurred when Tiselius' separated a number of fractions by
applying an electrical current to them in solution. He labelled
a diffuse band of protein with little mobility y-globulin. It
soon became apparent that this fraction was concerned with
the body's response to infection and that antibodies formed
much of its biological activity.
The use of physical and chemical methods of separation

has shown a bewildering number of proteins in the plasma.
Separation by centrifugation at high speed has shown
molecules varying from 140,000 molecular weight with a
sedimentation constant of 7S to very large molecules-
macroglobulins of 900,000 molecular weight and sedimenta-
tion constants of more than 19S. In 1964 the World Health
Organization2 recommended that the slow-moving y-globulin
of 7S type should be called IgG or yG, the faster moving
macroglobulins IgM or yM, and a third group of molecules
faster than yG but of similar molecular weight IgA or yA.
Because of their function as antibodies J. F. Heremans3
suggested that these proteins should be called immuno-
globulins. More recently further additions have been made
in the form of the IgD or )yD and possibly IgE immuno-
globulins.

In response to antigenic stimulation during life a variety
of immunoglobulins are produced. Each varies slightly in
activity and structure, and this infinite variation is reflected
in the diffuse nature of the bands produced by conventional
electrophoresis. Electrophoresis of the serum can be com-
bined with the use of precipitating antisera' to distinguish the
various immunoglobulins. This technique has been of great
value in demonstrating similarities and differences in structure
between the groups.

R. R. Porter5 showed by enzymic splitting of rabbit IgG
that this inmunoglobulin could be represented-at least
diagrammatically-as. four chains of polypeptides parallel to
each other, with the shorter, " light" chains of molecular
weight 20,000 enclosing a pair of larger, " heavy " chains of
molecular weight 50,000. All four chains are joined at
intervals by sulphydryl bonds. Furthermore IgA and IgM
were shown to have a similar basic structure to IgG. All the
immunoglobulins seem to contain light chains of two antigenic
types K and A, whereas the heavy chains are antigenically
distinct in each immunoglobulin and have been given the
names y, a, a, and 8 in the molecules of IgG, IgA, IgM, and
IgD) respectively.

Bence Jones in 1848 described a protein with unusual
physical properties in the urine of patients with multiple
myeloma. This protein has been shown to be almost identical
with the light chain of the unoglobulins; but the
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important difference is that Bence Jones protein shows only
one type of light chain, either K or A, and there is considerable
homogeneity within the type. In myeloma of Bence Jones
type the myeloma cells produce only one form of light chain,
but in other forms of myeloma a complete protein with both
light and heavy chain components which will react with
antisera to one of the immunoglobulin proteins is formed.
This protein cannot perform any of the biological functions
of the immunoglobulin which it resembles, and it is called
a paraprotein. An example is seen in 'yG myeloma, in which
the patients are prone to infection though there is a con-
siderable amount of yG paraprotein in the serum.

Paraproteins do not show the same variety of structure and
function as unoglobulins. When subjected to the
influence of an electric field they migrate with one accord to
form a distinct narrow band on electrophoresis-the so-called
"M " band.

Otto Kahler in 1889 described the clinical features of
myelomatosis and recognized the association of bone destruc-
tion, anaemia, cachexia, and Bence Jones proteinuria as a
clinical entity. In 1944 J. Waldenstrim described a more
benign condition in which an abnormal plasma protein, a
macroglobulin, was formed and the patient was found to have
anaemia, a tendency to bleed, and splenomegaly. This
condition, called macroglobulinaemia, is, like myeloma, a
clinical entity; proliferation of a lymphocytoid cell is its
pathognomonic feature. Since then, however, macro-
globulinaemia has been seen in conditions such as leukaemia,
reticuloses, carcinoma, and non-malignant conditions such as
rheumatoid arthritis. The subject is made more confusing
by findings of "M" components in the absence of clinical
evidence of disease. The results of prolonged and thorough
surveys such as those by J. Hallen7 in 1966 and that recently
reported by J. R. Hobbs" show clearly that the finding of an
"*M" component or paraprotein is net synonymous with
diagnosing " myelomatosis " or Waldenstrom's macroglobulin-
aemia. Since Waldenstrbm' described patients in whose
plasma "M " components had been present for many years
without deterioration in health others with " benign essential
hyperglobulinaemia " have been reported.

Hallen found that patients with paraproteins of IgA or
IgG type of a benign essential nature tended to have a low
concentration of the paraprotein in the plasma, and that this
became constant after a time. The absence of light chains in
the urine in any excess was another favourable sign. In
contrast, patients who eventually developed myeloma showed
a steady increase in the level of paraprotein with time. Hobbs
has emphasized the sinister significance of Bence Jones
proteinuria, particularly in those patients with a yM type
of "M" component. A level of 1 mg./100 ml. of urine
appears to be significant. Increasing production implies a
worse prognosis. In addition, he has shown that maintenance
of the level of the other normal immunoglobulins within
normal limits suggests a benign course. The mechanism
whereby the production of paraprotein in malignant condi-
tions inhibits normal immunoglobulin production is not clear
but is of fundamental importance.
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Vagotomy in Treatment of
Duodenal Ulcer

Though still the subject of debate, vagotomy combined with
some type of operation for gastric drainage has become firmly
established in many centres all over the world in the surgical
treatment of duodenal ulceration. Indeed, the number of
patients who have now undergone this treatment must be
numbered in tens of thousands. Several long-term follow-
up studies have shown that satisfactory results with accept-
ably low operative mortality can be expected.1' Even gross
pyloric stenosis, once considered a contraindication to the
operation, has now been shown to respond admirably to
vagotomy and drainage.
Two important questions are still debated. Firstly, how

does vagotomy compare with the old-established operation
of partial gastrectomy with gastrojejunal anastomosis, the so-
called Polya operation, with all its many modifications ?
Secondly, what is the cause of the diarrhoea which may follow
vagotomy and drainage, and how is it to be prevented ?

J. Goligher and his colleagues have compared vagotomy
and gastrojejunostomy, vagotomy with antrectomy, and the
Polya partial gastrectomy in a prospective trial in Leeds.
The differences in the results of the three operations proved
to be small, dumping being commoner in the patients who
had gastrectomy and diarrhoea commoner in those who had
vagotomy. A. G. Cox" has recently studied 55 patients after
partial gastrectomy and 51 after vagotomy with a gastro-
jejunostomy. The latter had marginally better results than
the former in terms of alimentary symptoms. Thirteen of
the patients with vagotomy and nine of those with gastrectomy
had episodic diarrhoea, but the frequency and severity of the
attacks seemed about the same among those affected in both
groups.
At least some patients develop diarrhoea after every type

of gastric operation. Since this is a symptom which requires
thorough evaluation, its exact incidence after vagotomy and
drainage has been the subject of much discussion. Whittaker
and his colleagues5 report from the Mayo Clinic on 436
patients followed up on an average for seven years after
vagotomy and various drainage procedures. Though 61
patients (14%) had mild diarrhoea, only two had diarrhoea
so frequent as to require medication. Perhaps the most
careful analysis of bowel disturbance after vagotomy was
that of Cox and M. R. Bond,9 who studied 100 patients
approximately four years after vagotomy and gastrojejuno-
stomy. Daily bowel frequency was increased in 71, episodic
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