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SUMMARY The frequency of occurrence of 15 of the commoner human leucocyte antigens was
determined in 18 patients with Crohn's disease and in 16 patients with ulcerative colitis, using an
in-vitro lymphocyte cytotoxicity test (Harris, Wentzel, Cocking, Dodsworth, and Ukaejiofo, 1970).
The overall results showed that, with the exception of human leucocyte antigen 3 in patients with
Crohn's disease, in neither disease was there any major difference in any of the other antigen fre-
quencies compared with a panel of 50 healthy controls. Nor was there an excess frequency of any
particular antigen occurring in both Crohn's disease and colitis.

There have been a number of reports of the familial
occurrence of both Crohn's disease and ulcerative
colitis (Houghton and Naish, 1958; Morris, 1965).
Although the relationship between the two diseases
is not clearly understood, it is recognized that rela-
tives of patients with Crohn's disease may also
suffer from ulcerative colitis (Sherlock, Bell, Stein-
berg, and Almy, 1963) and vice versa (Kirsner and
Spencer, 1963). McConnell (1971) postulated that
the two polygenic systems which determine liability
to the two diseases may have a number of genes in
common. Blood group frequencies in the two
diseases have already been studied. Winstone,
Henderson, and Brooke (1960) found that in ulcera-
tive colitis there was no correlation with ABO blood
groups, D rhesus type, or secretor status. Boyd,
Heisler, and Orowan (1961) confirmed these results
but did find a correlation with the homozygous CC
rhesus type although there was heterogeneity in their
test material. We have found no correlation with
ABO blood group or D rhesus type in Crohn's
disease (Chapman and Gleeson, 1972). The reported
association between erythrocyte glucose-6-phosphate
dehydrogenase (G6PD) deficiency and Crohn's
disease (Sheehan, Necheles, Lindeman, Meyer, and
Patterson, 1967) could not be confirmed (Katsaros
and Truelove, 1969).
To date there has been no investigation of the

type of human leucocyte antigens ('tissue type' or
'transplantation antigens') in patients with Crohn's
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disease or ulcerative colitis, or for that matter in any
other gastrointestinal disorders. It seemed to us
important to initiate this line of investigation as it is
now being claimed that certain specificities ofhuman
leucocyte antigens show an increased frequency in
other diseasessuchas childhood leukaemia (Walford,
Finkelstein, Neerhout, Konrad, and Shanbrom,
1970), Hodgkin's disease (Amiel, 1967; Forbes and
Morris, 1970); Zervas, Delamore, and Israels, 1970),
and in autoimmune diseases such as systemic lupus
erythematosus (unpublished observations by Waters,
Konrad, and Walford, 1970).

Methods

The human leucocyte antigen specificities (1, 2, 3,
5, 7, 8, 9, 10, 11, 12, 13, BB, LND, R*, AA) were
investigated using accredited human leucocyte
antigen antisera in a microcytotoxicity test on lym-
phocytes. (Any individual can possess a maximum
of four different human leucocyte antigens.)

LYMPHOCYTE SEPARATION AND MICRO-
CYTOTOXICITY TEST (HARRIs et al, 1970)
Lymphocytes were obtained from fresh heparinized
venous blood using a Ficoll-Triosil density gradient
with centrifugation.

After serial saline washes and the addition of fresh
rabbit serum as a source of complement, the antigen
specificities of the lymphocytes were determined by
assaying their susceptibility to cytotoxicity by various
human leucocyte antigen antisera. Several different
antisera for most specificities were used. The anti-
sera were prespotted below mineral oil on glass
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plates and 1 ml of the complement cell suspension
was added to each microdroplet of antiserum. After
incubation at 37°C and the addition of 1 % trypan
blue, cytotoxicity was assessed by estimating the
proportion of blue-stained cells visualized through
an inverted phase-contrast microscope. All antisera ;
and an AB serum control were investigated in
duplicate. Greater than 40% cytotoxicity in dupli- 3
cates was taken to indicate the presence of a par- ,
ticular human leucocyte antigen specificity, provided A
that concordance between different antisera was
obtained.

Case Material

The type of human leucocyte antigens from a total of
34 patients was investigated. There were 18 patients
with Crohn's disease. Of these the diagnosis had
been confirmed by histology in seventeen. Of the
18 patients, 17 had colonic involvement and 15 had
ileal disease. Their ages ranged from 22 to 68 years.
There were 16 patients with ulcerative colitis. In all
the diagnosis had been made by barium enema and
sigmoidoscopy. In nine patients, histological con-
firmation of the diagnosis was available. Their ages
ranged from 16 to 66 years. The panel of 50 controls
was composed of healthy laboratory and medical
personnel, with an age range of 17 to 45 years. Their
tissue types were determined using the same human
leucocyte antigen antisera as were used to study the
groups with Crohn's disease and ulcerative colitis.

Results

The distribution of the human leucocyte antigens in
Crohn's disease and ulcerative colitis as compared
with the control panel is shown in the accompanying
Table. It can be seen that there is no antigen which
occurs with excess frequency, compared with normal
controls, in both Crohn's and ulcerative colitis.
There is an excess of human leucocyte antigen
3 in the Crohn's group (44 %), and this difference
is statistically significant when compared with the
control frequency of 20% (X2 = 5.78; p < 0.05).
However, the human leucocyte antigen 3 antisera
used are not monospecific, and crossreact with
human leucocyte antigen.

Thus, although unlikely, the lower frequency of
the latter antigen in the Crohn's group or the higher
frequency of human leucocyte antigen 3 may simply
represent inevitable variations in the interpretation
of the cytotoxicity results. The absence of the R*
specificity in patients with Crohn's disease and the
human leucocyte antigen 5 specificity in those with
ulcerative colitis might be regarded as surprising,
but these results are not statistically significant.

Human Leucocyte Control Group Crohn's Disease Ulcerative
Antigen Specificity (50 subjects) (18 patients) Colitis

(16 patients)

1 32 27 43
2 44 44 62
3 20 44 20
5 8 17 0

57 36 So 43
$ 8 24 33 31

9 24 27 13
10 6 6 13
11 16 6 6

312 32 17 31
13 4 6 0
BB 20 11 13
LND 12 22 20
R* 12 0 13
AA 6 6 0

Table Percentage frequency of 15 human leucocyte
antigens in patients with Crohn's disease, ulcerative
colitis, and in control subjects

Discussion

Interest in the possibility that histocompatibility
genes may have a functional relationship to disease
states is increasing. The observation that certain
alleles of the H-2 system (the mouse homologue of
the human leucocyte antigen system of man) are
strongly associated with predisposition to the devel-
opment of various types of murine leukaemia (Lilly,
Boyse, and Old, 1964) has provoked study of the
frequency of leucocyte antigens in human lympho-
reticular disorders. It would appear that the fre-
quency of human leucocyte antigen 5 specificity,
and related antigens, may be higher in patients with
Hodgkin's disease (Amiel, 1967; Forbes and Morris,
1970; Zervas et al, 1970). Walford et al (1970) have
produced evidence that childhood leukaemia shows
a strong correlation with the (2, Merritt) gene of the
human leucocyte antigen system.

It seems to us reasonable to anticipate that,
because transplantation antigens are inherited
characteristics of lymphocytes, they may be con-
cerned in the pathogenesis of diseases in which there
is evidence both of a genetic predisposition to their
development and also of abnormalities of lympho-
cyte function. Evidence for a genetic predisposition
to Crohn's disease and ulcerative colitis has already
been discussed. In both diseases there is abnormal
cytotoxicity of patients' lymphocytes for colonic
epithelial cells (Perlmann and Broberger, 1960;
Shorter, Cardoza, Spencer, and Huizenga, 1969).
Furthermore, in both Crohn's disease and ulcerative
colitis there have been reports of abnormalities of
lymphocyte transformation (Walker and Greaves,
1969; Brown, Taub, Present, and Janowitz, 1970;
Stefani and Fink, 1967). Thus, on the basis of our
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hypothesis, a study of leucocyte antigens in inflam-
matory bowel disease was indicated. Although this
series is small and it is therefore unjustified to
attempt definitive conclusions, it would seem to us
unlikely that there is any strong association between
the human leucocyte antigen groups and inflam-
matory bowel disease. However, it would be interest-
ing if a second independent series demonstrated a
similar pattern of departures from the normal
frequencies, particularly the excess frequency of
human leucocyte antigen 3 in patients with Crohn's
disease.

We acknowledge the expert technical assistance of
Mrs I. Wentzel, and are also grateful to Dr H. T.
Howat, Dr R. B. Holmes, and Mr H. B. Torrance
for permission to study their patients, and Miss G. I.
Smith for assistance in the preparation of this
manuscript.
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