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Fig 2 Section showing normal colorectal mucosa which is positive with mPAS (a). Serial section has been incubated with
peanut lectin which binds to sugars in supranuclear (Colgi) zone (b). When incubation with peanut lectin is preceded by
sialidase digestion, lectin isfound to bind strongly with goblet cell mucus (c), indicating removal ofsialic acid. ((a) mild PAS;
(b) peanut lectin; and (c) sialidase-peanut lectin.)

were two forms of discontinuous positivity with
mPAS. In the first, groups of crypts stained intensely
while others showed a weak or negative reaction
within the same biopsy specimen (patchy positive

staining) (fig 3). In the second, some biopsy specimens
from a colonoscopic series were intensely positive
throughout whereas others from the same series
showed patchy, weak, or no staining. The various
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Fig 3 Patchy positive staining with mPAS in colitic biopsy
specimen.

Fig 4 Intense diffuse positive staining with mPAS in colitic
biopsy specimen.
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Basis ofsialic acid heterogeneity in ulcerative colitis

Table 1 Association between mPASpositivity and individual
clinical andpathological variables

Degree
Variable x' test offreedom p value

Hyperplastic foci 31-8 1 0 001
Active inflammation 9-8 1 0-005
Site: rectum, left

colon, right colon 125 2 0005
Duration of disease* 16 5 5 0 01
Aget 14 3 4 0 01
Sex: female > male 5 7 1 002
Previous colectomy and

ileorectal anastomosis 3 4 1 NS

*0-5, 6-10, 11-15, 16-20, 21-25, 26 years and older
t < 30, 31-40, 41-50, 51-60, 61 years and older

staining patterns for each biopsy specimen comprised
three groups: (i) negative, (ii) weak, focal, or patchy
positive, and (iii) intense diffuse positive (fig 4).
Data were subjected to three forms of analysis. In

the first associations between mPAS positivity and
each clinical or pathological variable were assessed
individually (table 1). Table 1 would indicate a
dominant interaction between mPAS positivity and
the presence of hyperplastic foci within the same
biopsy specimen. There are smaller effects with active
inflammation, site of biopsy, duration of disease, age
and sex. To see if these effects were independent of
hyperplastic foci analyses were undertaken separately
on biopsy specimens grouped as with or without
hyperplastic foci (table 2). The data indicate an
important correlation between the secretion ofmPAS
positive mucin and hyperplasia, but little or no
independent correlation with other variables. Finally,
associations between hyperplasia and other clinical
and pathological variables were analysed (table 3). For
this purpose the definition of hyperplasia was refined
to include not only appropriate morphological
features but also the expression of mPAS positive
mucin.

Discussion

Our finding that mPAS positive mucus is sensitive to
sialidase is of interest in the light of the suggestion that
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ulcerative colitis might be caused by an inherited
defect in the structure of mucus, rendering it abnor-
mally susceptible to digestion by bacterial
glycosidases.3 We succeeded in showing that the goblet
cell mucus in colitic patients is changed by the
increased expression of sialic acid lacking 0-acetyl
substituents, as shown by the mPAS technique.'2 This
confirms the findings of earlier reports using related
histochemical techniques.56 We wanted to determine,
however, if this was a diffuse change and likely to be
constitutional, or a patchy change relating to acquired
mucosal injury. In fact, in only 11 of the 166 colitic
patients (6%) did the entire goblet cell population
secrete mucin that was strongly positive with mPAS, a
distribution that is similar to that of the general
population.' Our group with colitis therefore shows no
evidence of an excess of this inherited sialic acid
variant. Many of the colitic patients have relatively
mild disease, indicated by the fact that they have
retained their colons. It could thus be argued that the
constitutional presence of sialic acid deficient in 0-

acetyl substituents might influence only the severity of
the disease and would not therefore be featured in
patients with mild colitis. Our series, however,
included 32 patients with a previous colectomy and
ileorectal anastomosis, many of whom had severe
disease at a young age. In only one of these did the
rectal biopsy specimen show a diffuse and intense
mPAS reaction. We also studied (data not shown)
colectomy material from 10 patients presenting with
acute fulminating disease; again there was no excess of
mPAS positivity, only one patient being implicated.
Thus there is no reason to believe that constitutional
sialic acid heterogeneity is related to either suscep-
tibility to ulcerative colitis or to the severity of the
disease.
We have shown that the excess mPAS positive

mucin in colitic patients occurs in patches and is
correlated with a histological lesion, which we have
described as hyperplasia. These patches of hyperplasia
are diffuse and do not present macroscopically as
mucosal nodules; histologically, however, they are
often indistinguishable from the common hyperplastic
or metaplastic polyp. There is an interesting parallel

Table 2 Associations between mPASpositivity and variables stratifiedfor presence or absence ofhyperplastic foci

Hyperplasticfoci

Present Absent

Variable x' test Degree offreedom p value x2 test Degree offreedom p value

Inflammation 1-6 1 NS 3 9 1 005
Site 0-6 2 NS 6-0 2 005
Duration of disease 7-6 5 NS 8 4 5 NS
Age 2-7 2* NS 10.9 4 0 05
Sex 1-9 1 NS 1-1 1 NS

*Age grouping: < 10, 11-20, and 21 and over as number of observations for some cells was < 5.
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Table 3 Associations between hyperplastic foci and other
clinical andpathological variables

No ofbiopsies No with hyperplasia (%)

Site:
Right colon 212 5 (2.4%)
Left colon 185 9(4.9%)
Rectum 204 24 (11.8%)

X2 for linear trend = 15 9 (df = 1), p = 0001

Active inflamma-
tion:
Present 133 18 (13.5%)
Absent 471 20 (4.2%)

Global x2 = 152 (df = 1),p = 0001

Age ofpatient
(years):
<50 299 12 (4.0%)
51-60 144 11 (76%)
61 andover 110 13(11-8%)

X' for linear trend = 8-4 (df = 1), p = 0-02

Sex ofpatient:
Male 331 10 (3.0%)
Female 232 26(11.2%)

Global X2 = 15-3 (df = 1), p = 0-001

The total number of biopsies varies slightly as a result of information
being unobtainable.

with epithelial dysplasia which usually presents as a
diffuse lesion in colitic patients and as a circumscribed
lesion (adenoma) in patients without colitis. Like the
hyperplastic polyp, diffuse hyperplasia in colitic
patients is most common in the rectum followed by the
left and right colon (table 3). Hyperplasia was diag-
nosed in 12% of the randomly sampled rectal biopsy
specimens and is clearly a common occurrence in
patients with chronic colitis. The change is probably a
reversible sequela to mucosal injury. Indeed, hyper-
plasia is associated with the presence of active inflam-
mation (table 3), though is also observed in its absence.
Unlike the hyperplastic polyp, colitic hyperplasia
seems to be more prevalent in women (table 3).
Although the precise histopathogenesis ofepithelial

hyperplasia is not understood, it is clear that the lesion
must be acquired. As the mucin changes observed in
colitic patients coincide with the presence of hyper-
plasia and show either no further or only weak

interdependence with other variables (table 2) it is
logical to infer that the change in sialic acid structure is
also acquired. It is unlikely that the acquired modifica-
tions in sialic acid structure associated with epithelial
hyperplasia would affect the course of the disease. The
findings of this study emphasise the importance of
studying functional changes not in isolation but in
association with morphology.

The histological material and clinical data used in this
study were provided by Professor J Lennard-Jones, Dr
J Ritchie, and Dr C B Williams.
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