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Summary

During an ultrastructural study of small-intestinal mucosa
from a patdnt suffering from alpha-chain disease organisms
were identified within the epithelial cytoplasm which showed
the fine structural featutes of the coccidian group. Though
coccidiosis is well recognized as causing a diarrhoeal and
often lethal illness in animals it has been neglected as a cause
of disease in man. Thus this finding may be significant and
warrants- further investigation into its possible role-- in the
pathogenesis of alpha-chain disease.

Introduction

Case reports of alpha-chain disease, recognized by Rambaud
et al. (1968) and Seligmann et al. (1968), have all shown a
uniform clinicopathological picture (Irunberry et al., 1970;
Laroche et al., 1970; Roge et al., 1970; Zlotnick and Levy,
1971; Doe et al.., 1972). The patients are children or young
adults who present with diarrhoea (often in association with
abdominal pain) and weight loss. They show evidence of mal-
absorption Jut the only other constant clinical finding is fin-
gercluing. The immunological abnomality is a disordered
*syfiehesis of an immunoglobulin .peptide rela-ted to the Fc
fragment of IgA.
The pathological features of the small-intestinal lesion in

the initial stages are shortening and broadening of the villi
with crypt sparsity but relatively normal luminal epithelium
and a massive proliferation of predominantly plasma cells with-
in -the lamina propria (Doe et aii., 1972). The disease was initial-
ly thought to be confined to Mediterranean area-s but is now
known -to be distributed worldwide (Novis et al., 1971; Selig-
mann et al., 1971; Stoop et al., 1971; Doe et al., 1972). Geo-
[graphical areas in which i-t occurs all have a high incidence
lof intestinal infestation with micro-organism not normally
found in the small intestine. Indeed, this led Seligmann et al.
(1971) to postulate that intestinal infection might provide the
initial stimulus for proliferation of immunocytes within the
small intestine. Stools from patients suffering from the disease,
however, have yielded a variety of extra celular pathogens
such as Giardia lcmblia, hookworm, and other helminthic in-
festations but no single constant pathogen. This co ica-
tio is the first ultrastructural description of an intracellular
parasite and record of human intestnal coccidiosis in alpha-
chain disease. It is of obvious protozoological importance as
well as possible aetiological significance.

Patients and Methods

One of us (K.H.) has had -the opporuiity of studying at ultra-
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structural level small-intestinal mucosa from four pa-tients with
alpha-chain disease. All were young males-two from Greece,
one from Bangladesh, and one-the subject of -this communi-
cation-from Sardinia. This last patient, aged 23, had a six-
year history of malabsorption and the initial diagnosis was coe-
liac disease complicated by lymphoma. When free alpha-chains
were found in hiq serum, however, the diagnosis was changed
to alpha-chain disease-. Jejunal biopsy material was fixed in
caccodylate-buffered 3% ghtaraldehyde, post-fixed in 1%
osmium tetroxide, dehydrated through graded alcohols, em-
bedded in Epon 812, and sectioned with Porter Blum and
M III ultrmicrotomes. The sections were double-stained
with uranyl acetate and lead citrate and viewed with an AEI
801 electron microscope.

Results

No pathogens were identified in three patients. The Sardinian
patient, however, showed within the cytoplasm of some of the
small-intestinal epithelial cells obvious inclusion bodies (figs. 1
and 2). These bodies or zoites were surrounded by an area of
lower electron density, indicating host cell reaction. A few
showed an organism undergoing internal division (fig. 3) and
all showed the morphological fine structural detail associated
with parasitic protozoa of (the subphylum Sporozoa, class
Telosporea, subclass Coccidia (figs. 1, 3, and 4). The
coccidian organisms, -though scanty, were seen in both absorp-
tive and crypt epithelial cytoplasm immediately above the
basemen-t membrane. There was no evidence of invasion by
the zoites of the lamina propria -though in addition to the pro-
liferating plasma cells a prominent feature was the presence of
numerous actively phagocytic macrophages.
The differential diagnosis between organisms within this

group depends largely on the demonstration of reperesenta-
tive stages of their life cycles. In this instance the scanty ultra-
structural evidence 'suggested that the organism belonged to
one of - three genera of Coccidia-namely Isosporai, Toxo-
plasma, or Sarcocystis.

. X4

FIG. 1-High-power view of transverse section of villus showing morphologi-
cal fine structure of transversely sectioned intracellular coccidian zoite.
Osmophilic bodies are toxonemes (t) and there is a well-developed pellicle
(arrowed) with subpellicular fibrils. ( x 9,880.)
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FIG. 2-Low-power view of luminal epithelium in which three coccidian-like
zoites can be seen (arrowed)-two in close apposition. Vacuolation of epithe-
lial cells indicates host cell response. ( < 2,920.)

FIG. 3-Section of another stage in development of coccidian organism in
which there are at least two within common membrane. A prominent conoid
(c) is present (see fig. 4). ( x 9,880.)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~................... ....................

mouse brain Note prominent conoid (c), a chaacteristic of coccidian organ-
isms.. .x40,727.)

Comment

I. belli and I. hominis are prevalent in Mediterranean areas
and are associated with intestinal symptoms and gut disease
(Jarpa Gana, 1966; Smi,tskamp and Oey-Muller, 1966). T.
gondii, now established as a coccidian organism (Hutchison et
al., 1970), causes intestinal disease in animals and may well do
so in man (Draper et al., 1971). Indeed Brandborg et al. (1970)
suggested that coccidiosis was a neglected cause of malabsorp-
tion in man, and described increased numbers of lymphocytes
and plasma cells in the lamina propria and vacuolation of
otherwise normal epithelium. These authors emphasized that
there were virtually no recent observations of the parasite in
human intestine because of the difficulty in identifying
coocidian organisms in stools and by light microscopy unless
special stains are used.
Thus the finding of a coccidian infection in a Sardinian

patient with alpha-chain disease is of more than academic
interest. We do not claim that the intestinal coccidiosis in this
patient was more ithan a superimposed infection in an im-
munologically defective subject or that it had an aetiological
role in the pathogenesis of this heavy-chain disease. Neither,
however, should the possible significance of such an infection
be discounted, for the following reasons. Firstly, despite the
probable infective aetiology of alpha-chain disease there has
been no isolation to date of any constan,t intestinal pathogen;
secondly, several coccidian organisms are prevalent in areas
in which alpha-chain disease has been reported; and, thirdly,
there is accumulating experimental evidence that T. gondii
has an immunodepressive effect (Strickland et al., 1972; Haldt
et al., 1973). Certainly the sera of all patients with alpha-chain
disease should be screened for coccidian infection such as
toxoplasmosis and their stools carefully examined for the
presence of organisms of this group of protozoa.

We are grateful to Professor I. Bouchier for permission to report
the findings in the Sardinian patient, to Professor P. C. C. Garnham
for his interest and advice, and to Mr. W. Hinks for photographic
help. The serum of the patient with intestinal coccidiosis is kindly
being investigated for a toxoplasma infection by Dr. C. Draper and
Dr. D. G. Fleck. Dr. K. Henry is in receipt of a grant from the
Medical Research Council.

Requ6sts for reprints should be addressed to Dr. K. Henry, De-
partment of Pathology, Westminster Medical School, London
SWIP 2AP.
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