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a pathological diagnosis and most material
has been already fixed and processed. The
technique's main disadvantages are that it is
labour intensive and the large number of cells
examined by a flow cytometer cannot be
examined with this method. A near diploid
aneuploid peak might not be resolved with
this technique either. It will be interesting to
examine further cases of AIS to determine if
any show definite aneuploidy.
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Lymphocytic gastritis and coeliac
disease

Lymphocytic gastritis is a recently described
histopathological form of gastritis that is
characterised by a distinct increase in
lymphocytes in the surface and foveolar
epithelium.' It is commonly associated with a
characteristic endoscopic picture featuring
erosions and prominent folds (varioliformic
gastritis).' The incidence of lymphocytic gas-
tritis in gastric biopsy material is about 40o.s
A similar increased density of intraepithelial
lymphocytes in the small intestinal mucosa is
also a typical feature of coeliac disease. The
pathogenesis of lymphocytic gastritis is
unknown, but it has been suggested that it
may represent an immunological response to
some local antigen. Dixon et al found
serological evidence of Helicobacter pylori
infection, even in cases where bacterium was
not detectable in biopsy specimens, and sug-
gested that Hpylori might be the antigen.2 We
evaluated the numbers of intraepithelial
lymphocytes in biopsy specimens from the
gastric mucosa of patients with adult coeliac
disease and from controls with no evidence of
coeliac disease and studied the presence ofH
pylori in these specimens.
The series comprised all adult patients

with coeliac disease diagnosed between
January 1 1986 and June 30 1987. There were
30 such patients, from 27 of whom-mean
(SD) age 46 (14)-gastric biopsy specimens
were taken simultaneously with duodenal
biopsy specimens before any treatment. Both
the antrum and the corpus were biopsied in
25 cases, while in the remaining two the
specimen represented only the antral mucosa.

Intraepithelial lymphocytes/100 epithelial cells in entire groups of coeliac patients and controls and
according toH pylori state (median; range within parentheses)

Patients (n = 27) Controls (n = 27) Significance

Antral mucosa:
All 16 3 ( 16-127 3) 4 3 (20-20 6) p<0-001
Positive 18 8 ( 9 1- 25-3) 4 3 (2-1-17-3)
Negative 16 3 ( 16-127 3) 4 7 (20-20 6)

Body mucosa:
All 124 ( 31- 539) 48 (20-661) p<0-001
Positive 16 5 (163- 17 9) 5 9 (2 0-66 1)
Negative 9-9 ( 3.1- 53 9) 4 2 (20-13 6)

The groups were compared using the Mann-Whitney U test. There were no significant differences in
lymphocyte counts between the H pylori positive and negative patients among the coeliac patients and
controls.

The control material consisted of 27 con-
secutive age and sex matched patients with-
out any peptic ulcer, gastric resection, or
malignancy and with histologically normal
duodenal mucosa, who were examined for
upper abdominal complaints. All but one of
control patients had had an antral biopsy
performed and all but one a corpus biopsy.

Sections stained with haematoxylin and
eosin were coded and studied blind in the
absence of any information on the state of the
duodenal mucosa or the clinical diagnosis.
The numbers of lymphocytes and epithelial
cells were counted over an uninterrupted
length of the surface and foveolar epithelium.
One hundred to 200 cells were counted and
the results expressed as lymphocytes per 100
epithelial cells.2 Modified Giemsa stain2 was
used to show the presence of H pylori in 46
cases and haematoxylin and eosin stain in
eight.
The count of intraepithelial lymphocytes

was significantly higher in the coeliac patients
than in the controls in both the antral and the
body mucosa (table, figure). There were four
H pylori positive patients among the coeliac
cases and 10 among the controls, a non-
significant difference (Z' test). There were no
significant differences in the counts of
intraepithelial lymphocytes between the H
pylori positive and negative coeliac patients or
the H pylori positive and negative controls
(table, figure).
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The findings suggest that increased
amounts of intraepithelial lymphocytes are
present in the gastric mucosa of coeliac
patients. It has been suggested that 30
intraepithelial lymphocytes/100 epithelial
cells is the minimum figure for the diagnosis
of lymphocytic gastritis,' and there were four
( 14 8 " ,,) such cases among the coeliac patients
and one (3.70o) among the controls. Endo-
scopic examination showed nodular erosions
at the antrum-corpus border in the control
patient with a high number of intraepithelial
lymphocytes, while none of the cases with
coeliac disease showed any evidence of
varioliform gastritis.
No instances of an increase in intra-

epithelial lymphocytes in the gastric mucosa
in association with coeliac disease have been
reported previously, except by Wolber et al,3
who found high numbers in five out of 10
patients with coeliac disease.

Because the counts of intraepithelial
lymphocytes between the coeliac patients and
controls overlapped, this increase cannot be
regarded as a specific diagnostic feature. On
the other hand, it might be used as an
indication for a small intestinal biopsy, at
least when typical varioliform gastritis is not
present at endoscopy.
An abnormal immunological reaction to

gluten is considered to be important in the
pathogenesis of coeliac disease, and this may
be reflected in the abnormal density and
subtype distribution of intraepithelial
lymphocytes in the small intestinal mucosa.
The change in the stomach may represent the
same process. Our results do not support the
possibility that H pylori may have some role
in the pathogenesis of coeliac disease or
lymphocytic gastritis, but due to the retro-
spective nature of this survey, no H pylori
serology could be performed and we are not
able to disprove the suggestion ofDixon et al2
that lymphocytic gastritis is an abnormal
immune response to H pylori. An increased
incidence of achlorhydria has been reported
to occur in coeliac disease4 and dermatitis
herpetiformis,5 but it is unknown whether the
present increase in intraepithelial lympho-
cytes in coeliac disease is associated with any
functional abnormality in the gastric mucosa.
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Treatment of Waldenstrom's macro-
globulinaemia with a interferon

Alpha interferon has been shown to have
some activity against B cell non-Hodgkin's
lymphomas, primarily the low grade histo-
logical types.' It has also been used in Wal-
denstrom's macroglobulinaemia, but its
activity in this disorder is not very well
documented.' We report a patient with Wal-
denstrom's macroglobulinaemia and
cryoglobulinaemia, who derived considerable
benefit from treatment with a interferon.
A 68 year old Caucasian woman presented

in November 1985 with a six month history of
recurrent epistaxis, night sweats, and severe
Raynaud's disease. She also complained of
blurring of vision. On examination the
fingers were blue, there was no lymph-
adenopathy, and the spleen was just palpable.
Fundal examination showed typical changes
of hyperviscosity. A full blood count showed:
haemoglobin concentration of 10-7 g/dl,
white cell count of 8 7 109/1 with a normal
differential, and a platelet count of 360 x
109/l. Urea and electrolytes and liver function
tests were normal, but the total protein was
raised at 126 g/l, with the presence of an
IgM ii paraprotein band. There was minimal
immune suppression and Bence-Jones pro-
tein was absent. The paraprotein band was
quantitated at 55 g/l, of which 40 g was a
cryoglobulin. The bone marrow findings
were consistent with a diagnosis of Walden-
strom's macroglobulinaemia.
She had urgent plasmapheresis with good

resolution of her symptoms, but as Bence-
Jones protein became detectable within the
next few months, she was started on a course
of chlorambucil, 10 mg daily for seven days,
repeated every four weeks. As there was no
change in the paraprotein concentration, this
was discontinued. She continued to have
plasma exchanges every four to six weeks and
remained quite well. In early 1988, however,
her condition began to deteriorate and she
was given cyclophosphamide, 1 g intraven-
ously, at monthly intervals. This was discon-
tinued after six months as the paraprotein
concentration had not changed. Moreover,
she was requiring regular blood transfusions.
By October 1988, despite three weekly

plasma exchanges, her general condition con-
tinued to deteriorate. She had excessive gum
bleeding, her visual disturbance worsened,
and she had several episodes of loss of cons-
ciousness. She was therefore given a inter-
feron (Intron A), 3 megaunits three times
weekly. The figure shows the striking res-
ponse of the paraprotein and cryoglobulin
concentrations to treatment with as interferon.
In particular, she required no further blood
transfusion and needed only one plasma
exchange in the ensuing three months. She
experienced severe side effects from a inter-
feron, however, and it was temporarily dis-
continued. The paraprotein concentration
increased, with reappearance of her symp-
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toms, necessitating an urgent plasma
exchange. She was given another preparation
of a interferon (Roferon A) at a lower dose (3
megaunits twice weekly), without much
improvement in her symptoms. When the
interferon was increased to 3 megaunits three
times weekly, the cryoglobulin concentration
fell to around 25 g/l and her symptoms
disappeared. She remains well and has not
required any further plasma exchange since
June 1989.
This case shows that a interferon may be

useful in the treatment of refractory Walden-
strom's macroglobulinaemia, especially in
association with cryoglobulinaemia. It may
also be worth exploring its use in cases of
cryoglobulinaemia from other causes.
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Apoptotic cell death during renal trans-
plant rejection

Apoptosis is a form of intrinsically program-
med cell death described in a wide range of
physiological and pathological states.' Its
occurrence has been documented in several
renal disorders.2 Acute rejection of renal
transplants produces widespread damage,
principally in tubules and vasculature, but
glomerular abnormalities have been repor-
ted.' Although well described, the patho-
genesis ofmuch of this damage is unclear. We
describe a case of acute renal transplant
rejection in which cell death by apoptosis was
striking within the glomeruli and tubules.
A 45 year old woman who had had a

functioning renal transplant for nine months
presented with a pronounced decline in renal
function. Rejection was clinically confirmed
by biopsy and the patient responded slowly to
increased doses ofimmunosuppressive drugs.
A second biopsy specimen two and a half
weeks later showed diminished but continu-
ing active rejection which eventually respon-
ded to immunosuppression. Four and a half
months after that, however, a further decline
in renal function occurred with a third biopsy
specimen showing chronic rejection.
The first biopsy specimen showed acute

rejection with a prominent interstitial
lymphocytic infiltrate and a "tubulitis" with
tubular necrosis. Endothelial swelling, foam
cells, lymphocytic infiltration and oedema
were present in the intima of medium and
large sized arteries. A variable expansion in
mesangial matrix was seen, but striking cell
death by apoptosis was identified, principally
in endothelial cells but also in the mesangium
(figure). Review of the tubular damage
showed, focally, a similar mode of cell death.
Electron microscopic examination showed
characteristic apoptotic nuclear fragments
with condensed, featureless chromatin. Some
had been phagocytosed by other cells (figure;
inset).
The second biopsy specimen was similar

but the rejection process was milder. Apop-
totic cell death persisted in the glomeruli.
Arterial narrowing, tubular atrophy, and
interstitial fibrosis typical of chronic vascular
rejection were seen in the third biopsy
specimen.
As far as we know, this is the first descrip-

tion of apoptosis during acute renal trans-
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Glomerulus with prominent apoptotic bodies in characteristic scattered distribution (single
arrow). Interstitial infiltration and tubulitis are also seen (double arrow) (Haematoxylin and
eosin). Inset: apoptotic body in tubular epithelial cell.
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