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middle molecule range accumulate in the blood of uraemic
patients. Bergstrom et al," using chromatographic techniques,
found eight or nine distinct peaks. Peak No 7, corresponding
to a molecular weight in the range of 1000 to 2000 daltons, was
in the plasma of severely uraemic patients but not in normal
plasma; it could be further separated into subfractions. Peaks
high in uraemic plasma were also excreted in increased amounts
in the urine, suggesting that accumulations of these middle
molecule fractions occur as a result of increased production
and not reduced renal excretion. There was a clinical impression
that patients with complications such as pericarditis or
peripheral neuropathy had higher individual peaks than those
without.

Direct evidence of toxicity of middle molecule fractions is
limited. An inhibitory effect on glucose utilisation has been
reported by Dzurik et al.12 Man et al13 reported that a middle
molecule fraction inhibited fibroblast proliferation; Odeberg
et al'4 found an inhibitory effect on granulocyte function, and
Bergstr6m" reported one on lymphoblastic transformation in
vitro.

In addition to the possible role of middle molecules as
uraemic toxins there is also evidence that some uraemic
toxins may have molecular weights below 500. A cytotoxic
effect in vitro has been reported with a small molecular weight
fraction (containing guanidine derivatives) derived from
uraemic sera by Yamada and Nakagawa.1' Ku et als6 reported
inhibition by methylguanidine and guanidine of lymphoblastic
transformation in vitro.

There is little evidence that creatinine itself is toxic, but
enteric cycling of creatinine does occur, and several metabolites
have been identified including N-methylhydantoin, creatine,
sarcosine, glyoxylate, and methylamine-some of which may
be toxic.'7 18 of the various nitrogenous substances which are
retained in uraemia, urea itself seems to be the least toxic,
although Johnson et al'9 found some evidence that urea may
contribute to nausea, vomiting, lethargy, headaches, and the
haemorrhagic tendency.

So what we know about uraemic toxicity is still confusing.
The uraemic syndrome seems to be due to many uraemic
toxins, some with low molecular weights and others in the
so-called middle molecule range. Clearly much more work must
be done in isolating and identifying uraemic toxins and also in
determining their biological effects. The possible relevance of
depletion of essential substances by dialysis itself must also be
explored.
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Diagnostic laparotomy
The perplexed and puzzled physician may ask a surgical
colleague to perform a diagnostic laparotomy to help solve
either of two comparatively common clinical problems:
pyrexia of undetermined origin (PUO) and undiagnosed
abdominal pain. What are the chances of success ?

Reviewing recent reports, Rothman et all have found that a
positive diagnosis was made at laparotomy for PUO in
57-82° , of cases. In their own series of 24 patients, all ofwhom
had undergone very extensive investigations, including even
percutaneous kidney and liver biopsies, the findings were
positive in no fewer than 21 (87°%). The most common diag-
nosis was an inflammatory process (13 patients), including
hepatic granuloma, hepatitis, liver abscess, tuberculous
peritonitis, and renal inflammatory disease. Neoplasia
accounted for the fever in seven patients (including three with
disseminated carcinomatosis), while the final patient was found
to have a primary volvulus of the omentum with associated
omental infarction. In three patients the diagnostic laparotomy
failed to identify any lesion, but two of these patients lost their
fever after operation.

Such results certainly justify laparotomy when less invasive
methods of investigating a prolonged fever (which today would
include computerised axial tomography and ultrasound) fail to
identify its source. The place of diagnostic laparotomy in a
patient with chronic abdominal pain of unknown origin,
however, is less clear cut. Devor and Knauft2 gave a gloomy
account of 40 such patients submitted to laparotomy, in none
of whom were relevant findings made at operation. More than
half had had previous surgery; three-quarters had complex
emotional problems; and, not surprisingly, only 14 became
asymptomatic after postoperative reassurance. In contrast,
Scott et a13 found that laparotomy produced a positive diag-
nosis in 69 of 81 patients with undiagnosed "medical"
disease, and Griffin4 reported positive findings at laparotomy
in 21 of 24 patients with chronic abdominal pain. Eleven were
found to have malignant disease and seven had inflammatory
disease of the pancreas.

In the study by Rothman et al 27 patients with abdominal
pain persisting for between three weeks and one year and
undiagnosed in spite of intensive investigation had diagnostic
laparotomies: these yielded positive findings in 22 cases
(82%/), a malignant lesion being found in 13 (most often
cancer of the pancreas, which was present in eight patients).
Chronic pancreatitis was diagnosed in four, all of whom had a
serum amylase concentration within normal limits. One had a
mucocele of the appendix and one a deeply placed abdominal
wall abscess. One patient had a foreign body in the submucosa
of the pylorus, one had retroperitoneal fibrosis, and one had
infarction of the greater omentum. All five of the patients in
whom laparotomy failed to yield a diagnosis were young or
middle-aged women with pain that had lasted over nine
months without appreciable change in location or intensity;
two lost their symptoms after surgery.
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Without doubt undiagnosed abdominal pain is a common
and frustrating clinical problem which merits more detailed
investigation. Rang and his colleagues) in Oxford studied 427
such patients who had been admitted to hospital. In women
there was a high incidence in the younger age groups; the
incidence rate was much lower in young men but rose to a
secondary peak in the 50s. There was an excess of pregnant
women and patients who had had a psychiatric admission
during the period of investigation. A quarter of the men and a
third of the women were readmitted to hospital once or more
in the two-year follow-up period. "Cold" appendicectomy did
not seem to help, since there was no diminution in the re-
admission rate for abdominal pain in those young women who
had their appendices removed.

Hill and Blendis6 studied 27 patients suffering from "non-
organic" abdominal pain. The patients came from larger sib-
ships than a control population and scored high for neuroticism.
The patients' symptoms often began after bereavement or
some other upheaval in their lives. Several were considerably
depressed when seen, and treatment for depression was
followed by disappearance of the pain. Most complained of
epigastric pain associated with distension, belching, and
nausea without vomiting or loss of weight. These symptoms,
together with a lack of periodicity in the pain and failure to
gain relief from food, were found to differ significantly from a
carefully controlled group of patients with peptic ulcer.
The clinician must be prepared to diagnose psychogenic

pain when he has positive evidence of neurosis in the absence
of definite clinical or laboratory findings of organic disease.
Sometimes he will be wrong, and there is always the possibility
that a neurotic patient will develop an organic lesion. As
Rothman and his colleagues conclude, "it is appropriate to
include laparotomy in the armamentarium for diagnosis of the
cause of abdominal pain."
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Current position of paternity
tests
One advance in genetics since the second world war has been
the emergence of numerous "new" polymorphic systems.
These include not only systems of blood group antigens on the
red cell surface but also genetic variations in serum proteins
and red cell enzymes, all of which are inherited according to
Mendelian laws. In addition-and at present stealing the scene
-is the HLA system of white cell blood groups.
A little-publicised practical gain from this rich variety of

polymorphisms is their application to medicolegal problems
of doubtful paternity. Investigations exploiting the gradually
increasing number of systems have been available for years,
but misconceptions as to their value and reliability still abound
in the medical and legal professions.
A blood group gene product which is absent from the mother

but present in a child must come from the father. Lack of
this gene in the alleged father absolves him from paternity.

Similarly if he is homozygous for a particular gene, it must
pass to all his progeny. A man of genotype GG, for example,
has to pass on a G gene and therefore cannot father a child
who lacks G.
Nowadays a well-equipped laboratory is likely to include up

to 20 different systems in paternity investigations. Such a range
of tests offers a roughly 900/0 chance of excluding any man
wrongly named as father of a given child. This means that only
one non-father in ten will survive this formidable battery of
tests without being excluded from paternity. Ifthe HLA system
is included the exclusion rate rises to 970/. Nevertheless,
though regularly applied in a few European laboratories, this
system is not at the present time routinely included in paternity
tests in Britain. One reason is the limited quantity of antisera
well attested by histocompatibility workshops and another is
that few laboratories have sufficient experience to apply HLA
typing to medicolegal problems.

In the absence of an exclusion result the courts expect some
guidance on the probability of an alleged father's paternity.
The aphorism that, while maternity is a matter of fact,
paternity is a matter of opinion may still obtain. Nevertheless,
thanks to the wide range of polymorphic systems investigated,
in many cases the opinion may be supported by a figure
denoting a significant probability that the named man is the
true father. Usually the calculation is based on a balance of
probabilities, in which the chance of obtaining from the
putative father the required genes in one sperm is compared
with his chance of being able to contribute such a sperm if he
were a man in the general population and therefore unrelated
to the child. The odds in favour of the putative father have to
be at least 100 to 1 to attain significance.'
The possibility of a blood group gene mutating between one

generation and the next is occasionally raised, particularly by
lawyers acting for the mother when the tests have excluded the
putative father from paternity. The human mutation rate has
been estimated as not more than 1 in 1 000 000 gene genera-
tions.2 Moreover, no example of blood group gene mutation
between parent and child has ever been proved. More relevant
to interpreting the results excluding paternity is the existence
of "silent," or undetectable, alleles that occur, albeit rarely,
at some gene loci.3 When the basis of an exclusion of paternity
is a single system relying on an assumption that the putative
father is homozygous for a particular gene, the frequency of
this type of unsuspected heterozygosity in the system has to
be given. Nevertheless, because many systems are used,
exclusions of paternity based on the results of more than one
system are not uncommon.

Blood group evidence has been accepted in the courts for
many years, but the advent of part III of the Family Law
Reform Act of 1969,4 which came into operation in March
1972, brought greater uniformity to the procedure and gave the
courts power to direct blood grouping tests where appropriate
and when requested to do so by one or other of the parties
concerned. Such cases which have been directed by the court
may be investigated for blood groups only by one of a small
panel of specialists appointed by the Home Secretary. Never-
theless, any willing medical practitioner may take samples
from the individuals concerned, and these may be posted to a
testing laboratory. Magistrates' courts and the Law Society
have a list of authorised testers. Samplers are not required to
give evidence. Indeed, even the testers are seldom asked to
appear in court, since their evidence is almost always as a
written statement.
The type of case in which blood groups feature is either one

of affiliation, in which (unlike in some European countries)
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