| Bras Patol Med Lab ¢ v. 40 ¢ n. 2 ¢ p. 123-5 » abril 2004

Altered lectin-binding sites in normal colon
and ulcerative colitis

Alteragdo dos sitios de ligagdo da lectina no célon normal e na colite ulcerativa
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PSS abstract

Ulcerative colitis The aim of this study was to evaluate the expression of carbohydrates via lectin histochemistry and
Lectin istochemistry computer image analysis in normal colon and ulcerative colitis. Sections of human intestinal tissues (4um)

were incubated with lectins (Con A, WGA, LTA and PNA) and evaluated through optical microscopy.
Image analysis Staining results were analysed using an image analysis programme. The results showed a positive intense
Diagnosis staining pattern to the inflammatory cells, mainly neutrophils of sigmoid and rectum portion of colon

glucosamine and L-fucose.

resumo

O presente trabalho objetivou, através de histoquimica com lectinas e andlise digital de imagens, avaliar a ex-
pressdo de carboidratos em amostras de colo normal e com colite ulcerativa. A partir de fragmentos de mucosa
intestinal foram obtidos cortes histolégicos (4um) que foram incubados com lectinas (Con A, WGA, LTA e PNA),
e os resultados das marcagdes foram avaliados através de microscopia éptica e sistema de andlise de imagens.
Os resultados obtidos revelaram uma intensa marcagéo para as células inflamatérias, principalmente neutréfilos
infiltrados no tecido de reto e sigmdide, bem como células das gléndulas intestinais. As lectinas WGA e LTA
exibiram padrdes distintos de marcagdo entre o epitélio normal e os casos de colite ulcerativa. As lectinas PNA e
Con A falharam em reconhecer os carboidratos celulares nos casos estudados em ambos os grupos. Os resultados
obtidos foram confirmados pela andlise de imagem. As observagGes obtidas sugerem que as lectinas WGA e
LTA s@o marcadores promissores para diferenciar o epitélio normal do padréo inflamatério da colite ulcerativa,
indicando uma expresséo distinta de N-acetilglicosamina e L-fucose nos respectivos casos estudados.

as well as epithelial gland cells. WGA and LTA lectins showed distinct patterns between normal gland
epithelium and ulcerative colitis. PNA and Con A failed to recognize carbohydrate moieties in studied
cases. The results were also confirmed by the image analysis. The observations reported here suggest
that WGA and LTA lectins are promising histologic markers to differentiate normal gland epithelium
from inflammatory ulcerative colitis regarding the differences observed in the expression of N-acetyl-
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The inflammatory bowel diseases, Crohn’s disease and
ulcerative colitis are complex multifactorial traits involving
environmental, genetic and pathobiochemical factors(' 4.

Ulcerative colitis is associated with abnormalities of
mucin synthesis and secretion, features that may also be
associated with malignant changes®, alterations in the
metabolism of lipids, carbohydrates and proteins, leading
to injuries in tissues®.

Glycoconjugates are integral components of cell
membrane and act as receptors of different compounds
(e.g., lectins, antibodies, galectins) and regulate cell-
to-cell interactions. The stage of differentiation and
maturity of a cell is reflected in the structure of cell-surface
glycoconjugates® . Carbohydrates are mainly found in
glycoproteins and glycolipids presenting a high complexity
and structural variability. They also function as signals in
cells which have undergone alterations!.

Lectins are (glyco)proteins that recognize carbohydrates.
Lectin-binding patterns are altered as response of changes
in glycoproteins expression accompanying cell maturation
and/or disease(! 16:18),

In histochemistry lectins have been used as tissue markers
under neoplastic transformation®@. Lectin binding to human
colonocytes can predict malignant and premalignant lesions
of colon and has potential as a non-invasive screening tool
for colorectal neoplasms®.

In this study we evaluated the composition of
carbohydrates in cell surface using lectin histochemistry
and computer image analysis in intestinal biopsies of
normal colon (n = 6) and ulcerative colitis (n = 7). Surgical
specimens (+ 0.3cm?) were obtained from different patients
of both sexes (mean age: 55 years old). Biopsies were
fixed in buffered formalin, processed according to routine
laboratory procedure and embedded in paraffin. Tissues
section (4um) were adhered to albumin-treated glass slides
and kept at 35°C until use. Haematoxylin and eosin staining
was used for diagnosis.

Lectin histochemistry was developed using Concanavalin
A(Con A), wheat germ agglutinin (WGA), Lotus tetragonolobus
agglutinin (LTA) and peanut agglutinin (PNA) conjugated
to peroxidase (Sigma Chemical Company, USA). Slices
were deparaffinized in xylene and hydrated through
graded alcohol. Tissue sections were treated with 0.1%
(w/v) trypsin solution, followed by 0.3% (v/v) methanolic
hydrogen peroxide solution and incubated with the lectins
(Con A, 50ug/mL; WGA, LTA and PNA, 25ug/mL) for two
hours. Peroxidase was visualized with diaminobenzidine

(DAB) and hydrogen peroxide in PBS. Tissue sections were
counterstained with haematoxylin and evaluated through
optical microscopy. Lectin-binding inhibition assays were
performed using the corresponding lectin-specific sugar:
methyl-a-D-mannoside, N-acetylglucosamine, D-galactose
and L-fucose for Con A, WGA, PNA and LTA, respectively,
at final concentration of 300mM.

Images of histological slices were captured using a
digital video camera (Sony-USA) connected to a microscope
and were processed using the Optimas™ 6.1 (Optimas
Corporation, USA) image analysis programme. Lectin-
binding patterns were used to calculate the mean area of
stained cells (um?) and the mean number of cells). Semi-
quantitative optical analysis was carried out taking account
the intensity (1), indicated as weak (+), moderate (++) or
intense (+++), according to Ozer et al.1?,

Our results showed an intense positive staining pattern
to inflammatory cells, mainly neutrophils, of sigmoid and
rectum portion of colon as well as epithelial gland cells.
PNA and Con A failed to recognize carbohydrate moieties
in the studied cases. WGA and LTA showed distinct patterns
between normal gland epithelium and inflammatory tissue
pattern of ulcerative colitis. In ulcerative colitis, WGA
binding was observed in the gland cells of intestinal crypts
while PNA recognized the inflammatory cells; in both
cases the binding pattern was intense. Normal glands
were weakly recognized by LTA (Table). Image analysis
of ulcerative colitis showed that a higher number of cells
were recognized by LTA (19.78 £ 4.08) followed by WGA
(18.23 £ 3.25). The same profile was observed for the mean
area, 18.26 £ 5.02 and 15.08 + 4.14, respectively for LTA
and WGA. Image analysis for normal gland was coherent
with the results observed in lectin histochemistry method.
Unspecific inflammations were also recognized by WGA
and LTA (weak intensity) but not by Con A and PNA. The
results of image analysis confirmed the semi-quantitative
results observed for these samples.

Lectin histochemistry of the

ulcerative colitis and normal

Table gland epithelium
Lectin staining patterns
Con A* WGA® LTA® PNA®
Normal gland (n=6) - - + -
Ulcerative colitis (n =7) - A =

none (-); weak (+); moderate (++); intense (+++); a: 50ug/ml; b: 25ug/ml.
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Preliminary experiments with normal and diseased
intestinal tissues exhibited differential lectin-binding
patterns® 12 as observed in our study. The increasing PNA
binding from unspecific inflammations up to colorectal
carcinomas was already observed. In contrast to normal
colon and colorectal mucosa, PNA reactive glycoconjugates
are commonly expressed in most colorectal carcinomas
and in some pre-malignant conditions such as adenomas
and ulcerative colitis”). Changes in carbohydrate moieties
of glycoconjugates in ulcerative colitis and Crohn’s disease
are associated with increased risk for colorectal cancer.
Consequences of these changes may be relevant not only
for cell-surface glycoconjugates but also for intracellular
glycoconjugates®.

Ourfindings are in accordance with those observations.
In this study WGA also presented a recognition pattern
for diseased tissues. Our results indicate differences in
the carbohydrate expression. N-acetylglucosamine was

absent or not accessible, for lectin recognition, in normal
tissues, as well as mannosides and galactose. L-fucose was
found in the intestinal crypts of normal glands. WGA and
LTA indicated a high expression of N-acetylglucosamine in
gland cells in ulcerative colitis; and L-fucose, in inflammatory
cells in ulcerative colitis and gland cells in the normal
counterpart.

The results reported here indicate differences in the
expression of N-acetylglucosamine and L-fucose in normal
and sick tissues and suggest that WGA and LTA lectins are
promising histological markers to differentiate normal gland
epithelium from inflammatory tissue of ulcerative colitis.
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