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Immunocytochemistry in the diagnosis of Whipple's
disease
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SUMMARY In six cases of Whipple's disease the characteristic macrophages could be stained
immunocytochemically using a first layer antiserum to group B streptococci. Other types of
periodic acid Schiff positive macrophages were negative. The staining appears to be due to a
rhamnose containing polysaccharide as shown by a blocking test. The method may be useful for
confirming the diagnosis in rectal biopsy and peripheral nodes, especially if small intestinal
findings are atypical.

The histopathological diagnosis of Whipple's disease
is usually straightforward when the submitted mater-
ial consists of a small intestinal biopsy or a mesen- -
teric lymph node. In both instances there is pro-
nounced distortion of tissue architecture; large lipid ;4V
containing spaces can be seen; and the characteristic *
macrophages are present, the particles in their cyto-
plasm staining brilliantly with the diastase periodic
acid Schiff (DPAS) method.' V..

Although histiocytes typical of the disease are r f
present in other tissues such as peripheral lymph 'F

nodes and rectal biopsies, they are easily overlooked i; w { _ ^ <- t2
(Fig. 1) or confused with histiocytes containing :0
other DPAS positive material such as prolipofuscin,
lipofuscin, or mucin. Such confusion can be resolved
by the use of conventional stains,2 though none of
these gives a preferentially positive result with the
macrophages of Whipple's disease.

It has been noted, however, that the macrophages *
react with antisera which are specific to group B or A
group G streptococci.3 We have tested a group B
specific streptococcal antiserum on a further series
of cases of Whipple's disease and on other types of
DPAS positive macrophages and have investigated
the antigenic specificity of the reaction.

Fig. 1 Peripheral lymph node from a case of Whipple's
Material and methods disease. Scattered macrophages contain the

diastase-periodic acid Schiff(DPAS) positive granules (two
are arrowed). DPAS. x 600.

The material was obtained from the files of the
Hammersmith Hospital and London Hospital
pathology departments in the form of paraffin fixed either in formalin or in formol-mercury. The
embedded blocks; the tissue had been primarily tissue consisted of the following: (a) four rectal

biopsies from different cases of Whipple's disease;
(b) two small intestinal biopsies from different cases

Accepted for publication 4 December 1984 of Whipple's disease; (c) one small intestinal biopsy
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and one peripheral lymph node from a case of
Whipple's disease; (d) one necropsy case of Whip-
ple's disease with lymph node, large intestine, small
intestine, and liver available; (e) 10 rectal biopsies
containing muciphages as shown by mucicarmine;
(f) 10 rectal biopsies containing lipofuscin, as shown
by autofluorescence; (g) one bladder showing
malakoplakia.
Four micron thick paraffin sections were cut and

passed through xylene and graded alcohols to phos-
phate buffered saline (PBS). Mercury was removed
where necessary with iodine and sodium thiosul-
phate.

Staining for fluorescence microscopy was per-
formed by conventional methods4 using a rabbit
antiserum to group B streptococci (Wellcome
Research Laboratories), diluted 1/20 in PBS, as first
layer and a fluorescein labelled antirabbit immuno-
globulin antiserum (North East Biomedical
Laboratory), diluted 1/100 in PBS, as second layer.
For immunoperoxidase staining a peroxidase-

antiperoxidase technique was used,5 with the first
layer being the rabbit antiserum at a dilution of
1/500. The second layer was a swine antirabbit anti-
serum (1/200) and the third layer peroxidase-rabbit
antiperoxidase complexes (1/300), both from
Dakopatts. Endogenous peroxidase was blocked by
preincubation with 0 3% hydrogen peroxide in
PBS. In both systems normal rabbit serum was used
as a negative control.
To confirm the carbohydrate specificity of the first

layer rabbit antibody, sections from the necropsy
case of Whipple's disease which reacted positively
with the antibody were incubated with it in the pres-
ence of 0-1, 0-2, and 0-5 M rhamnose (6-
deoxymannose), glucose or mannose in PBS. They
were then washed with PBS and incubated with the
fluorescein labelled goat antirabbit immunoglobulin
antiserum and processed as before.

Results

Tissues containing muciphages, lipofuscin contain-
ing macrophages, or showing malakoplakia were
uniformly negative.

In all the cases of Whipple's disease examined,
there was unequivocally positive staining of the
characteristic macrophages using the antiserum to
group B streptococci (Fig. 2). Some macrophages
with positive staining were identified in all the tis-
sues listed above. The staining appeared for the
most part to be confined to histiocytes, though in the
small intestine occasional positivity was observed
within the epithelium (Fig. 3). It was not possible to
recognise with certainty extracellular material. In
histiocytes the staining was not always strong and
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Fig. 2 Secdon ofsame node as in Fig. 1 stained with rabbit
anti-group B streptococcus antiserum and a
peroxidase-antiperoxidase (PAP) technique, without
nuclear counterstain. Many ofthe macrophages show
specific staining, though ofvaried intensity. PAP technique.
x 600.

was not uniform within these cells.
Staining of histiocytes was totally blocked by

0 5 M rhamnose but not by other carbohydrate solu-
tions.

Discussion

Despite much work, the nature of the organism or
organisms causing Whipple's disease is unclear. The
present investigation confirms that an antiserum
specific to group B streptococci stains the mac-
rophages of Whipple's disease in a variety of organs,
and that similar staining is not seen with other
DPAS positive macrophages even in malakoplakia,
in which the intracellular material is known to be
derived from bacteria.6 This type of antiserum rec-
ognises polysaccharides containing rhamnose sub-
units,7 and the capacity of solutions of rhamnose,
but not of two other monosaccharide solutions in
similar concentration, to block the staining of the
Whipple's disease macrophages indicates that they
contain such a polysaccharide. The necessity for
high concentrations of the monosaccharide in solu-
tion may reflect the low affinity of the antibody for
the monosadcharide as compared with polysac-
charide.
The universal presence of rhamnose in Whipple's

disease seems to favour the view that a single organ-
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Fig. 3 Small intestinal biopsy stained by indirect immunopluorescence with rabbit
anti-group B streptococcus antiserum. Most ofthe positivity is within macrophages,
though some intraepithelial staining is present. Immunofluorescence. x 150.

ism is responsible for the disease. Although this
sugar does not occur normally in mammalian
tissue, it is found in many bacterial polysaccharides.
As well as the group B and G streptococci, other
streptococci, Shigella flexneri, some lactobacilli, and
Corynebacteriaceae contain rhamnose, and there-
fore its presence does not identify a particular organ-
ism. The material in the macrophages is undergoing
lysosomal digestion, and the irregularity of staining
with the antiserum may be due to sequential changes
in the bacterial carbohydrates during this digestion.

Antisera to group B streptococci appear to pro-
vide a reliable positive stain for the macrophages of
Whipple's disease and may prove useful for positive
identification of the disease on material such as
lymph nodes, rectal biopsies, or brain, especially if
the classic cells are sparse or absent in small intes-
tine.

We thank Dr D Pollock for the generous gift of
material, Mr W Hinkes for the photography, Miss S
van Noorden for expert technical help, and Mrs P

Weller for secretarial assistance.
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