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IgM.* All three are composed basically of two pairs of
polypeptide chains. " Heavy " chains exist in three immuno-
logically distinct forms, y, a, or p, specific for each class.
"Light " chains consist of two immunological types, K and X.
Each class may therefore be subdivided into two types, and
classified as IgG (yK or yX), IgA (aK or aX) and IgM
(I-K or yX). IgG and IgA are usually 7S monomers, while
IgM probably exists as a stable 19S pentamer.

Both types of each class are represented in the immuno-
globulins present in health. Autonomous neoplasias of
lymphoid tissue are believed to give rise to clones of cells
with limited immunological potentialities, synthesizing large
quantities of protein which may consist of "heavy" chains
only (Franklin's disease), "light" chains (Bence-Jones pro-
tein), or of one type of a particular class, as in myelomatosis
or in Waldenstrom's disease. If more than one cell line arises,
mixed types of anomalous protein may be present.
Normal serum contains about 80 mg. per 100 ml. of

y-macroglobulin (IgM), which includes naturally occurring
and some acquired antibodies.'8 19

Moderate increases of the IgM fraction, usually less than
500 mg./100 ml. serum, may occur in association with
haemolytic anaemias of the cold-antibody type, rheumatoid
arthritis, cirrhosis of the liver, lupus erythematosus, infectious
mononucleosis, and syphilis, occasionally in chronic lymphatic
leukaemia, lymphosarcoma, and carcinoma, and even in
apparently healthy elderly people."-" By contrast, the
IgM fraction in Waldenstr6m's disease frequently exceeds
1 g. per 100 ml.21

Macroglobulinaemia should be considered, particularly in
elderly people showing any of the clinical features mentioned,
whenever rouleaux formation or unduly high erythrocyte
sedimentation rates are seen. Paper-electrophoretic examina-
tion of the serum for evidence of a dense narrow band in
the y-region, and measurement of the total protein content
and viscosity of the serum are useful screening tests.
Immunological studies and ultracentrifugal examination are
necessary to type and measure the immunoglobulin.
Adequate specimens of marrow are essential for showing the

cytological features of the infiltrate, and biopsy may be
needed if marrow aspiration proves unsatisfactory. An
underlying carcinoma should be sought.

Supportive treatment includes the administration of anti-
biotics and digitalis. Blood transfusion increases the vascular
plethora. If required, it should be combined with plasma-
pheresis, 4 i.e., withdrawing some of the patient's blood and
returning only the red cells to his circulation. This is of
special value as an emergency measure in cases of thrombosis
of the central retinal vein, cardiac failure, or impending coma,
but it has to be repeated at weekly intervals to obtain
long-term benefit.

Antimitotic therapy, directed against the cells forming the
macroglobulin, may produce gratifying remissions.25 Chlor-
ambucil, given over long periods, is the drug of choice,
though the response to it is slow. Prednisone may be useful
as a supplementary agent, but is rarely of benefit when given
alone, except in cases of haemolytic anaemia with a positive
antiglobulin test.

* International Nomenclature (Bull. Wid Huth Org., 1964, 30, 407).
IgG=y, 'Y". Y,, or 7Sy globulin.
IgA=,8,A or y,A globulin.
IgM=yM, /3,M, or l9Sy globulin.
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Bile-duct Perforation in Infancy
Spontaneous perforation of an anatomically normal bile-duct,
with leakage of bile into the peritoneal cavity, occasionally
occurs in infancy. The clinical and pathological features of
the condition in the 13 recorded cases`7 have been sufficiently
similar to warrant its recognition as a distinct entity. The
symptoms of the infants, whose ages on admission to hospital
ranged from 2 to 18 weeks, have been vomiting, failure to
thrive, and, more specifically, jaundice and abdominal
distension. With the exception of one case,' in which the
bile extravasated only locally and formed a mass in the left
flank, the distension at the time of diagnosis has been extreme,
causing fluid bulges at the umbilicus and the groins and in
some instances respiratory embarrassment. In contrast to
bile peritonitis in the adult the condition in children has
remarkably slight general effects and the prognosis is better.
Among the 13 reported cases three children died, one without
surgery and two after operation. Recovery has followed
operative closure of the perforation, with or without drainage
of the biliary tract, and also simple extra-ductal drainage
from the site of leakage.
When it was possible to identify the perforation at operation

it was seen to be a small circular opening with necrotic
margins situated on the anterior aspect either of the cystic
duct or, more often, of the adjacent common bile-duct. Its
pathogenesis remains obscure. J. H. Johnston' suggested the
possibility of there being a predisposing locus minoris
resistentiae. One of G. Pettersson's cases2 had areas of fat
necrosis in the periductal tissues, indicating that reflux of
pancreatic secretions may have been significant. In the latest
example recorded H. D. Colver7 found that the common bile-
duct distal to the perforation contained many small black
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fragments of solid bile, and he postulated that the origin of
the condition is obstruction of the duct by inspissated bile and
formation of stone.
The "inspissated bile syndrome," characterized by the

presence of solid or semisolid bile in the intra-hepatic or
extra-hepatic ducts and believed to be due to dehydration or
to a severe degree of neonatal physiological jaundice, formerly
figured prominently in the listed causes of obstructive icterus
in the infant.8 With increasing knowledge of the mechanisms
at work here less importance has been attributed to it. The
several authorities on the subject consulted by R. L. Brent9
were each of the opinion that biliary inspissation is not a
cause of jaundice but may develop as a consequence of biliary
stasis resulting from such icterogenic lesions as neonatal
hepatitis or haemolytic disease due to blood-group incom-
patibility. P. P. Rickham and E. Y. C. Lee,'" on the other
hand, recorded cases of obstructive neonatal jaundice with
normal liver and without previous haemolysis which were
cured by the performance of operative cholangiography, when
an intrinsic obstruction of the common bile-duct was flushed
into the duodenum. And C. D. Benson" described a similar
case in which biliary mud was removed from the common
duct at operation. It remains uncertain whether the biliary
inspissation in Colver's case' was the cause or the result of the
ductal rupture. In most cases of spontaneous perforation of
a duct jaundice has been a delayed sign and would appear to
have resulted not from a ductal obstruction before the per-
foration but from the early localized extravasation of bile
compressing and occluding the duct.
The possibility of there being a relationship between

spontaneous perforation of the bile-duct in infancy and the
development of a choledochal cyst in later life was suggested
by E. Caulfield.' Johnston6 noted in his case and in most
of the others recorded that attached to the duct and the
adjacent liver and lesser omentum was a fibrin-lined sac
which had obviously enclosed the leaked bile for some
time before it ruptured into the general peritoneal cavity. If,
as seems possible, rupture into the peritoneum does not
occur and the sac remains intact, organization of its wall
would produce a structure closely resembling at least some
of the anatomical types of choledochal cyst found in older
children and in adults.

Lettuce for Mothers
Megaloblastic anaemia of pregnancy occurs because the
mother is deficient in folic acid.' 2 I. Chanarin and his
colleagues3 showed that a gradual diminution of folic acid
in the tissues always occurs in pregnancy and that in patients
who develop megaloblastic anaemia the level falls below
normal values. The most likely explanation of this incipient
deficiency of folic acid is that this substance has to be provided
for the developing foetus, but in addition there was evidence
that in some patients absorption of folic acid was impaired
at the time. The usual source of folic acid is in the food,
and most animal and vegetable foods contain it. Exceptions
are milk, which is rather low, and evaporated milk products,
which are very low, in folic-acid content. V. Herbert4
considers that the average daily requirement of folic acid
to maintain normal erythropoiesis is about 50 Mug. In
pregnancy more would clearly be required. Herbert also
described how folic-acid deficiency could be produced by
boiling all food in large amounts of water. In his experiment

the full picture of megaloblastic erythropoiesis appeared after
41 months on such a diet.

In South Africa the Africans have a diet of maize-meal
porridge, milk, potatoes, cabbage, and other dried leaves,
mainly spinach. Such a diet could provide sufficient folic
acid were it not for the local habit of boiling the food,
especially the leaves, for long periods in water. N. Baumslag
and J. Metz5 in Johannesburg have suggested that in view of
this sort of diet an extract of fresh leaves or the leaves them-
selves might serve to provide the folic acid needed. To test
this they treated a patient with megaloblastic anaemia of
pregnancy first with an extract of lettuce leaves and later with
whole lettuce, uncooked.

At first the patient was given an extract prepared by
homogenizing fresh lettuce in a blender and filtering the
expressed fluid; over a period of seven days a total of
2,100 ml. of extract from 12 lettuces was given and the
average folate activity was 0.3 Mg. daily. This very small
amount did provoke a rise in reticulocytes to 5% on the sixth
day, but there was no rise in haemoglobin level. Consequently
the patient, who did not normally eat lettuce, was persuaded
to eat three whole lettuces daily for six days. The reticulo-
cytes rose to 14% and the haemoglobin and haematocrit
began to rise. This treatment was followed by the admini-
stration of 0.4 mg. folic acid daily by mouth for 10 days, and
though the haemoglobin continued to increase there was no
secondary rise of reticulocytes; nor did further doses of
15 mg. folic acid intramuscularly provoke any reticulocytosis.
Baumslag and Metz interpret these results as showing that
though the bone-marrow was still megaloblastic after the
treatment with whole lettuces the response produced by the
folate in the lettuce must have been near to the optimal. The
patient was finally treated with the usual maintenance dose
of 5 mg. folic acid daily by mouth, and the haemoglobin
reached normal eight weeks after her original admission to
hospital. These authors conclude that if mothers could be
persuaded to eat fresh leafy vegetables during pregnancy and
during lactation the incidence of megaloblastic anaemia would
be reduced. They might also have added that it would help
if all food was not subjected to prolonged boiling, since other
items of food, such as sweet corn, also contain folic acid. But
the difficulty of changing established habits like this must
be immense.
The inclusion of fresh salads and raw vegetables in the

diet of expectant mothers is also of some importance in Great
Britain. But here lettuces are expensive, and according to
the tables published by E. L. R. Stokstad6 contain at most
0.54 Mg. of folic acid per gramme. If we are to accept
Herbert's estimate of the minimum daily requirement of
50 pg. folic acid and double it for the pregnant or lactating
mother, the amount of lettuce needed daily will be about
200 g.-that is, 6 to 7 oz.-which is likely to cost several
pence or even a shilling or two according to the time of the
year. The humble and cheaper cabbage actually contains
more folic acid-0.75 Mg./g. if eaten raw-so only 4 to 5 oz.
would be needed. The wife who need not consider expense
could have a diet of fresh asparagus and fresh cucumber,
which oddly enough contain the most folic acid among the
vegetables, the maximum figures being 1.42 [kg./g. and
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