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Summary. Regional distribution of  glycoconju- 
gates in normal and neoplastic colonic mucosa was 
studied by means of  eight lectins: Dolichos bijTorus 
(DBA), Glycine max (SBA), Triticum vulgare 
(WGA), Arachis hypogaea (PNA), Griffonia simpli- 
cifolia-I (GS-I), Canavalia ensiformis (Con A), Li- 
max flavus (LFA), and Ulex europaeus-I (UEA-I). 
The lectin binding patterns were examined in 40 
normal colonic mucosa (NM) (12 proximal (P) and 
28 distal (D)), 38 carcinomas (15 P and 23 D), and 
31 transitional mucosa (TM) (9 P and 22 D). Sec- 
tions of  N M  located 5 cm and 10 cm distant from 
the tumour and sections from the resection mar- 
gins (more than l0 cm from the tumour) of  the 
surgical specimens were also studied in 19 cases 
(6 P and 13 D). In NM, regional differences be- 
tween the proximal and distal colon were detected 
with most lectins. DBA, SBA and LFA bound 
mainly to the goblet cell mucin of  the distal colon, 
while GS-I and UEA-I  labelling predominated in 
proximal colonic mucosa. The lectin reactivity in 
carcinomas was: DBA 26%, SBA 63%, PNA 
95%, GS-I 66%, UEA-I  76%, W G A  100%, Con 
A 92% and LFA 42%. No regional differences 
were observed in the lectin patterns of  proximal 
and distal colonic carcinomas nor was any rela- 
tionship detected between lectin reactivities and 
Dukes stage, size or histological type of  tumours. 
Transitional mucosa of  both the proximal and dis- 
tal colon showed an increase in PNA-binding and 
loss of  DBA and SBA. LFA and UEA-I  reactivity 
in proximal TM was similar to that observed in 
proximal NM. Distal TM showed a decrease in 
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LFA labelling and the appearance of  UEA-I  reac- 
tivity in goblet cell mucin in 5 cases (23%). The 
reactivity of  the other lectins was as with NM. 
The only change in normal mucosa distant from 
tumours was a focal increase in PNA reactivity 
in 4 cases. These findings suggest that carcinomas 
from different colonic regions have a more uniform 
distribution of  carbohydrates than the respective 
NM. 

Key words: Normal  colonic mucosa - Transitional 
mucosa - Colonic carcinoma - Glycoconjugates 
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Introduction 

Morphological and functional differences in the 
epithelium of the distal and proximal colon in both 
humans and animals have been described (Trump 
et al. 1984). Likewise, colonic carcinomas arising 
in proximal and distal regions differ in their epide- 
miology, morphology and biological behaviour 
(Haenszel and Correa 1971; Berg and Godwin 
1974; Welch and Donaldson 1979). Glycoconju- 
gates are major components of  colonic epithelial 
cells, and regional differences in their composition 
and distribution between distal and proximal co- 
lonic mucosa have been demonstrated by biochem- 
ical and histochemical techniques (Filipe and Bran- 
foot 1976; Freeman et al. 1978; Reid et al. 1984). 
These studies have also shown that the neoplastic 
transformation of  colonic mucosa is associated 
with important modifications in its glycoconjugate 
content and metabolism (Kim and Isaacs 1975; 
D 'Gorman  and LaMont  1978; Montero and Se- 
gura 1980; Reid et al. 1984). Furthermore, signifi- 
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cant changes in mucosubstances have been de- 
tected in mucosa adjacent to carcinomas (transi- 
tional mucosa) (Filipe and Branfoot 1976) and, 
to a lesser degree, in normal mucosa distant from 
tumours (Shamsuddin etal. 1981; Wood etal. 
1985). However, few studies have compared the 
distribution of glycosubstances in proximal colon 
carcinomas with the distribution of those in distal 
colon carcinomas. Membrane glycoconjugates 
play an important role in functions related to neo- 
plastic transformation and malignant behaviour of 
cells (Hakomori 1981; Dennis and Laferte 1987). 
The differences observed between proximal and 
distal colonic carcinomas may be associated with 
different carbohydrate distribution. 

Lectins are a group of proteins or glycoproteins 
of non-immune origin that can bind carbohydrates 
in a very specific way (Goldstein et al. 1980). Their 
specificity in binding carbohydrates is higher than 
that obtained with other histochemical techniques. 
For this reason, they have been used to investigate 
the presence and distribution of glycoconjugates 
in tissues (Damjanov 1987). Thus, lectins supply 
new information which can be compared with that 
obtained from biochemical and histochemical stu- 
dies. 

Several studies have described the lectin-bind- 
ing patterns of normal colonic mucosa and their 
modification in neoplastic (Klein et al. 1981; Bo- 
land et al. 1982; Cooper 1982; Orntoft et al. 1985; 
Kellokumpu et al. 1986; Campo et al. 1988) and 
inflammatory diseases (Jacobs and Huber 1985; 
Pihl et al. 1985; Ahnen et al. 1987). However, most 
of these studies have concentrated on distal colonic 
carcinomas and on "normal"  mucosa obtained 
from surgically-removed specimens bearing carci- 
nomas. Few studies have described the regional 
differences between normal (Jacobs and Huber 
1985; Lee 1987) and neoplastic mucosa (Yonezawa 
et al. 1982; Bresalier et al. 1985) and the number 
of lectins used has been limited. The profile of the 
major colonic carbohydrates detected by biochemi- 
cal studies (Allen 1978; Clamp 1980) has not been 
covered. In this study we have used eight lectins 
to investigate the regional distribution of several 
carbohydrates in normal colonic mucosa and their 
modifications in a) carcinomas arising in the proxi- 
mal and distal colon, b) mucosa adjacent to carci- 
nomas (transitional mucosa (TM)), and c) normal 
mucosa distant from tumours. 

Materials and methods 

Thirty-eight surgically removed colonic carcinomas and 40 sam- 
ples of  normal  mucosa (NM) were studied. Colonic mucosa 

Table 1. Cases examined 

Total Proximal Distal 
cases colon colon 

Normal  mucosa 40 12 28 
Transitional mucosa 31 9 22 
Normal  mucosa distant from tumours 19 6 13 
Carcinomas 38 15 23 

Well-differentiated 6 4 2 
Moderately-differentiated 22 5 17 
Poorly-differentiated 3 1 2 
Colloid 7 5 2 

contiguous to the carcinomas (transitional mucosa (TM)) could 
be examined adequately in 31 cases. In addition, sections of 
histologically normal mucosa located 5 cm and 10 cm distant 
from the tumour and sections from the resection margins (more 
than 10 cm from the tumour) of the surgical specimens were 
obtained from 19 cases of large bowel, carcinoma. 

Normal  mucosa samples were obtained endoscopically 
from patients investigated for large bowel diseases in whom 
no macroscopical or histological colonic lesions had been 
found. The clinical disorders in these patients were iron-defi- 
ciency anaemia of unknown origin, functional bowel disease, 
and change in bowel habit. The histological grading of tumours 
was established according to previous criteria (Morson and So- 
bin 1976; Blenkinsopp et al. 1981). Thus, 6 turnouts were well- 
differentiated adenocarcinomas, 22 moderately-differentiated, 
3 poorly-differentiated and 7 colloid carcinomas. The distribu- 
tion of these tumours according to Dukes'  system was Dukes 
A: 1 case, Dukes B: 22 cases and Dukes C: 15 cases. The 
blood group of patients with carcinomas was obtained from 
patient and blood bank records: 11 were group A, 8 group 
B, 10 group 0 (H) and 9 patients were not  tested. The regional 
distribution of the different cases studied is summarized in Ta- 
ble 1. "Proximal  co lon"  specimens included those from cae- 
cum, ascending and transverse colon, whereas descending, 
sigma and rectum samples were included as "distal  colon".  

All surgical and endoscopic specimens were fixed in neutral 
10% formalin overnight and embedded in paraffin. Serial 5 gm 
sections were cut and one section of each case was stained 
with haematoxylin-eosin for microscopical study. 

Eight lectins were used in this study (Table 2): Glycine max 
(SBA), Tritieum vulgate (WGA), Arachis hypogaea (PNA), Grif- 
fonia sirnplieifolia, agglutinin-I (GS-I), CanavaIia ensiformis 
(Con A), Limax flavus agglutinin (LFA) from E-Y Labs (San 
Marco, Calif); Ulex europaeus agglutinin-I (UEA-I) and Doli- 
ehos biy7orus agglutinin (DBA) from Vector (Burlingame, Calif). 
These lectins were conjugated with fluorescein isothiocyanate 
(FITC isomer I from Sigma, St Louis, MO) using the method 
described by Clarke and Hoggart  (1982). Lectins were used 
at a concentration of 200-250 p.g/ml dissolved in phosphate 
buffered saline (PBS). 

Sections were deparaffinized, hydrated, rinsed in PBS and 
incubated with lectin in a moist chamber for 45 min at room 
temperature. They were then washed with PBS and counter- 
stained with a solution containing 1 g toluidine blue, 20 m190% 
ethanol, 1 ml acetic acid and 180ml PBS. Sections were 
mounted in Fluoprep (Biomerieux, Charboniers les Bains, 
France). Staining specificity was tested by adding 0.2 M of the 
appropriate inhibitor sugar to the lectin incubation medium. 

Some sections from normal mucosa, transitional mucosa, 
and carcinomas were treated with saponification and neuramin- 
idase prior to being incubated with LFA. Saponification was 
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Table 2, Fluorescein isothiocyanate (FITC)-conjugated lectins 
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Lectin Source Simple sugar specificity 

Dolichos biflorus agglutinin (DBA) 
Soybean agglutinin (SBA) 

Wheat germ agglutinin (WGA) 

Limaxflavus agglutinin (LFA) 

Peanut agglutinin (PNA) 

Griffonia simplicifolia agglutinin-I (GS-I) 
Ulex europaeus agglutinin-I (UEA-I) 
Concanavalin A (Con A) 

Horse gram (Dolichos biflorus) 
Soybean (Glycine max) 

Triticum vulgare 

Limax flavus 

Arachis hypogaea 

Griffonia simplieifolia 
Gorse seed (Ulex europaeus) 
Jack bean (Canavalia ensiformis) 

c~-D-GalNAc 
~-D-GalNAc a 
fl-D-GalNAc a 
~-D-Gal 
fl-D-GlcNAc a 
Neu5Ac 
c~Neu5Ac a 
c~Neu5Gc 
fl-D-Gal(1-3)GalNAc" 
a-D-Gal 
c~-D-Gal 
c~-L-Fuc 
~-D-Man a 
c~-D-Glc 
c~-D-GIcNAc 

Abbreviations: GalNAc, N-acetylgalactosamine; Gal, galactose; GIcNAc, N-acetylglucosamine; Neu5Ac, 
Neu5Gc, N-glycolylneuraminic acid; Fuc, fucose; Man, mannose; Glc, glucose 

a Main sugar specificity 

N-acetylneuraminic acid; 

Table 3. Summary of lectin reactivity in normal colonic mucosa 

Cases DBA SBA PNA GS-I UEA-I  WGA LFA Con A 

Proximal colon 12 12 (100%) 12 (100%) 4 (33%)* 10 (83%) 12 (100% 12 (100%) 4 (33%) 12 (100%) 
Distal colon 28 28 (100%) 27 (96%) 0 (0%) I (4%) 8 (29%) 28 (100%) 27 (96%) 24 (86%) 

* Only the glycocalyx area of superficial columnar cells was slightly stained 

carried out with 0.5% potassium hydroxide in 70% ethanol 
for 15 min (Reid et al. 1973). Clostridiumperfringens neuramini- 
dase (Boehringer Mannheim, FRG) was used at 3 U/ml accord- 
ing to the procedure of Leathern and Atkins (1983). The slides 
were incubated with neuraminidase at 37°C in a humidified 
environment for 12 h. Following these treatments, the sections 
were incubated with LFA using the usual method. 

All the samples were analysed with a Leitz Dialux-20 mi- 
croscope equipped with epifluorescence illumination. Carcino- 
mas were considered positive when lectin reactivity was ob- 
served in more than 25% of the section. 

Contingency tables devised to study differences in lectin 
reactivity among the proximal and distal colonic regions and 
changes in lectin binding among NM, TM and carcinomas were 
drawn up using the Chi-square test or the Fisher's exact proba- 
bility test. The possible influence of all the variables (patients' 
blood group, Dukes stage, size and histological type of tu- 
mours) together on lectin binding to carcinomas was analysed 
by means of  Loglinear models (procedure H I L O G L I N E A R  
of SPSS x) (Norusis 1985). 

Results 

The reactivity obtained with each lectin in NM, 
TM and carcinomas is summarized in Tables 3, 
4 and 5. 

Regional differences in binding patterns be- 
tween normal mucosa of the proximal and distal 

colon were observed with most lectins (Table 3). 
Striking differences were obtained with UEA-I, 
GS-I and LFA. In the proximal colon, UEA-I 
(Fig. 1 a) and GS-I (Fig. 1 b) bound to goblet cell 
mucin and the glycocalyx area in 100% and 83% 
of the cases respectively. In the distal colon, how- 
ever, UEA-I did not stain goblet cell mucin and 
weak reactivity was only seen in the glycocalyx 
area of columnar cells in 8 cases (29%). GS-I la- 
belled goblet cell mucin and the glycocalyx area 
in only 1 case from the distal colon (4%). Goblet 
cells and the glycocalyx area of the distal colonic 
mucosa were slightly stained with LFA in nearly 
all cases (96%), while in the proximal colon only 
4 cases (33 %) were slightly stained. LFA reactivity 
was increased in sections from both the proximal 
and distal colon by previous saponification. More- 
over, the negative cases of proximal colon became 
LFA reactive after KOH treatment. Neuramini- 
dase digestion diminished or eliminated LFA label- 
ling in both colonic areas (Fig. 1 c-e). 

DBA and SBA showed similar patterns 
throughout the colonic mucosa. Although all cases 
from the proximal and distal regions were stained 
with both lectins, the distribution in the crypts dis- 
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Fig. 1. (a-h). Paraffin sections of  proximal (a-e) and distal (f-h) colonic mucosa incubated with various lectins conjugated with 
fluorescein isothiocyanate (FITC). (a) UEA-I  in proximal colon showing an intense label in goblet cell mucin and glycocalyx 
area (arrows). x 200. (b) In the proximal colon GS-I also stains goblet cell mucin and glycocalyx area. x 200. (e-e) Sections 
of proximal colon incubated with LFA (e), LFA after saponification (d) and LFA after the sequence KOH-neuraminidase (e). 
The LFA negative proximal colonic mucosa (e) becomes LFA reactive after saponification (d). Neuraminidase diminished the 
LFA labelling (e). (e) and (e) x 175; (fl) x 275. (f) DBA stains goblet cell mucin and glycocalyx area of distal colonic mucosa. 
× 145. (g) PNA is slightly reactive in the supranuclear area of glandular cells, but citoplasms are negative, x 275. (h) Con A 
stains goblet cell mucin of distal colonic mucosa. × 175 
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Fig. 2. (a-t). Paraffin sections of transitional mucosa (a-d) and normal colonic mucosa distant from tumours (e and f) incubated 
with various lectins conjugated with FITC and counterstained with toluidin blue (c' and d'). (a) DBA labelling in transitional 
mucosa adjacent to a distal colon carcinoma. Only the goblet cell mucin of the upper crypt and the glycocalyx area are stained 
(compare with Fig. 1 f). x 70. (b) SBA in a distal transitional mucosa. Only the supranuclear area of glandular cells is reactive. 
x 175. (e) PNA in transitional mucosa binds goblet cell mucin, x 175. (d) GS-I reactivity in goblet cell mucin of a distal transitional 

mucosa, x 175 (e) and (f) Sections of normal  colonic mucosa distant from tumours. PNA reactivity is observed in glandular 
cells (e) and glycocalyx area (f). x 275 

closed regional differences. In the proximal colon, 
DBA and SBA stained mainly mucin of  the goblet 
cells situated at the top of the crypt, while the 
lower part was negatively or very slightly stained. 
In the distal colon, this gradient of  reactivity was 
less evident (Fig. 1 f). The glycocalyx area was simi- 

larly stained in both proximal and distal colonic 
mucosa (Fig. I f). 

Goblet  cell mucin of  the whole colon was un- 
reactive with PNA. Only the glycocalyx area was 
weakly stained in 4 cases of  proximal colonic mu- 
cosa (33%). Supranuclear labelling was irregularly 
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Table 4. Summary of lectin reactivity in transitional mucosa 

Cases DBA SBA PNA GS-I UEA-I WGA LFA Con A 

Proximal colon 9 2 (22%) 4 (44%) 6 (67%) 4 (44%) 6 (67%) 9 (100%) 5 (56%) 8 (89%) 
Distal colon 22 6 (27%) 7 (32%) 10 (45%) 4 (18%) 5 (23%) 22 (100%) 7 (32%) 17 (77%) 

Fig. 3. (a-d). Paraffin sections from colonic carcinomas incubated with PNA-FITC (a), UEA-I-FITC (b), GS-I-FITC (e) and 
WGA-FITC (d). All lectins show labelling in the luminal surface of the neoplastic glands and in the intraluminal material. 
(a, b) and (d) x 175; (c) x 70 

observed in some crypts throughout the colon 
(Fig. 1 g). 

WGA and Con A revealed no regional differ- 
ences in distribution. WGA labelling was very in- 
tense in goblet cell mucin, the glycocalyx area and 
the supranuclear region. Con A stained goblet cell 
mucin (Fig. i h) and the glycocalyx area irregu- 
larly. 

Transitional mucosa of both the proximal and 
distal colon showed a strong decrease in DBA 
(Fig. 2a) and SBA (Fig. 2b) labelling and an in- 
crease in PNA reactivity in comparison with NM. 
PNA-positive goblet cell mucin was detected in 6 
proximal (67%) and in 10 distal (45%) cases of 
TM (Fig. 2c and c'). Furthermore, 2 proximal and 
1 distal cases of TM revealed strong reactivity in 
the glycocalyx area, but their goblet cell mucin was 
unreactive. The supranuclear region was stained 
more strongly than in normal mucosa. GS-I in TM 
showed few differences from N M  patterns in both 

the proximal and distal colon. The decrease of GS- 
I reactivity in proximal TM and the small increase 
of GS-I binding in distal TM (Table 4; Fig. 3d 
and d') did not attain statistical significance. The 
supranuclear region of  TM was stained by GS-I 
more strongly than in NM. In proximal TM UEA- 
I shows a binding pattern similar to that observed 
in NM from the proximal colon. Although a loss 
of UEA-I reactivity was detected in some cases, 
it was not statistically significant. In contrast with 
the UEA-I binding pattern in NM from the distal 
colon, 5 cases (23%) of distal TM showed a slight 
UEA-I reactivity in goblet cell mucin. Further- 
more, in all 5 cases UEA-I labelling in the glycoca- 
lyx area occurred. 

LFA reactivity in proximal TM was similar to 
that of  NM, but a decrease was detected in TM 
of distal colonic carcinomas. Prior saponification 
did not modify the LFA binding pattern in TM, 
and neuraminidase treatment decreased or elimi- 
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Table 5. Summary of lectin reactivity in colonic carcinomas 
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Cases DBA SBA PNA GS-I UEA-I WGA LFA Con A 

Proximal colon 15 5 (33%) 8 (53%) 15 (100%) 8 (53%) 3[0 (67%) 15 (100%) 8 (53%) 14 (93%) 
Distal colon 23 5 (22%) 16 (70%) 21 (91%) 17 (74%) 19 (83%) 23 (100%) 8 (35%) 21 (91%) 

Total 38 10 (26%) 24 (63%) 36 (95%) 25 (66%) 29 (76%) 38 (100%) 16 (42%) 35 (92%) 

nated its reactivity when it was positive. No differ- 
ences were observed in W G A  and Con A labelling 
between TM and NM. 

Normal mucosa located at a distance from tu- 
mours showed a similar lectin binding pattern to 
that of  control NM. Only in two cases from the 
distal colon (15%) were PNA-positive cells found 
in the sections at 5 cm, 10 cm and more than 10 cm 
distant from the tumours (Fig. 2 e). Two additional 
samples from the distal colon (15%) showed a 
PNA reactivity in the glycocalyx area, but  no posi- 
tive goblet cell mucin was found (Fig. 2 f). All these 
cases revealed PNA-staining of  goblet cell mucin 
and the glycocalyx area in the respective TM. 

No regional differences could be found in the 
lectin binding patterns of  proximal and distal co- 
lonic carcinomas (Table 5). Tumours in both loca- 
tions showed a similar decrease in DBA and SBA 
reactivity and an increase in PNA labelling 
(Fig. 3a). The strong UEA-I  (Fig. 3b) and GS-I 
(Fig. 3c) labelling of  distal colonic carcinomas 
contrasted with the low reactivity in normal and 
transitional distal mucosa. W G A  (Fig. 3d) and 
Con A were positive in nearly all cases. In distal 
colon, carcinomas showed a decrease in LFA reac- 
tivity compared with NM. On the other hand, no 
statistical relationship could be established using 
Loglinear models between the lectin profile of  car- 
cinomas and the patients' blood group, Dukes 
stage, tumour size and histological type of  tu- 
mours. 

Discussion 

In this study we have demonstrated the presence 
of  significant differences in the distribution of  sev- 
eral carbohydrates between the proximal and distal 
regions of  the human colon. In contrast, proximal 
and distal colonic carcinomas show similar lectin 
binding patterns in both locations. UEA-I  and GS- 
I reacted strongly with N M  from the proximal co- 
lon, whereas these lectins did not react with N M  
from the distal colon. However,  LFA, DBA and 
SBA reacted more weakly with N M  from the prox- 
imal colon than in N M  from the distal colon. Simi- 

lar findings were obtained with UEA-I  and DBA 
in previous studies (Yonezawa et al. 1982; Bresa- 
lier et al. 1985). All these lectins recognize terminal 
non-reducing carbohydrates of  glycoconjugates. 
These results suggest that the main terminal carbo- 
hydrates in the proximal colonic mucosa are fucose 
and galactose while in distal colonic mucosa sialic 
acid and N-acetylgalactosamine predominate. Bio- 
chemical and histochemical studies have previously 
disclosed a higher content of  fucose in proximal 
colonic mucosa and a higher content of  sialic acid 
in distal colonic mucosa (Hoskins and Zamcheck 
1963 ; Reid et al. 1984). These two sugars compete 
with each other to occupy the end position in oligo- 
sacharide chains of  glycoconjugates (Paulson et al. 
1978). The regional variations detected in the pres- 
ent study with UEA-I  and LFA are in accordance 
with these biochemical findings. 

Histochemical and biochemical studies have 
demonstrated the presence and heterogeneity of  
sialic acids in colonic mucosa (Rogers et al. 1978). 
In this study, LFA did bind, though weakly, with 
N M  from the distal colon in almost all cases. In 
the proximal colon however, LFA binding with 
N M  was negative in 67% of the cases. After sub- 
mitting the slides to saponification, LFA reactivity 
became stronger and all cases of  the proximal co- 
lon were positive. Since K O H  treatment is consid- 
ered to remove O-acyl ester from sialic acids (Reid 
et al. 1973), LFA might mainly bind non-acylated 
sialic acids. Shulte et al. (1984) also observed a 
class of  sialic acids that only reacted with LFA 
after saponificaton and they suggested that O-ace- 
tylation at C4 may hinder LFA binding. Human  
colonic mucosa has been shown to have a high 
content of  O-acylated sialic acids (Reid et al. 1984) 
which would explain the low LFA reactivity with- 
out previous saponification. 

In spite of  the regional differences observed in 
the lectin binding patterns of  normal colonic mu- 
cosa, carcinomas arising in proximal and distal co- 
lon showed similar lectin reactivity. Studies of 
blood group antigens in normal colonic mucosa 
have also demonstrated significant regional differ- 
ences in the expression of  these carbohydrates (Wi- 
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ley et al. 1981). However, the expression of blood 
group antigens in colonic carcinomas is not related 
to the site of  the primary tumour (Wiley et al. 
1981 ; Compton et al. 1987). These findings suggest 
that the carbohydrate distribution of  carcinomas 
from different colonic regions might be more uni- 
form than that found in normal mucosa from the 
same regions. 

The lectin binding pattern of carcinomas was 
generally characterized by a loss of labelling with 
DBA and SBA and by labelling with PNA, UEA-I,  
GS-I, Con A, and WGA. LFA showed irregular 
distribution. The most striking differences between 
carcinomas and their corresponding NM were re- 
vealed by PNA, DBA and SBA in the two colonic 
regions and by UEA-I,  GS-I and LFA in the distal 
colonic mucosa. As previous studies have shown 
with distal colonic carcinomas (Boland et al. 1982; 
Cooper 1982; Kellokumpu etal .  1986; Campo 
et al. 1988), tumours from the proximal colon ex- 
hibit a similar increase in PNA binding and a de- 
crease in DBA-labelling. Bresalier et al. (1985) ob- 
served a relationship between DBA-labelling in 
proximal colonic carcinomas and the size of the 
tumours. In the present study, however, DBA-la- 
belling, as with the binding of  the other lectins, 
was found to be  unrelated to either size, histologi- 
cal type or Dukes stage of  tumours. The appear- 
ance of UEA-I and GS-I binding in distal colonic 
carcinomas, given the absence of labelling with 
these lectins in the corresponding NM, is a phe- 
nomenon similar to that observed with blood 
group antigens in this same colonic region (Wiley 
etal .  1981; Cooper and Haesler 1978). Blood 
group antigens are present in the distal region of  
the fetal colon and their expression in carcinomas 
is considered to be an oncofetal characteristic. 
However, UEA-I and GS-I are only irregularly ex- 
pressed in human fetal colon (Urbanski et al. 1983) 
and so their reactivity in distal carcinomas might 
have a different significance. 

Transitional mucosa (TM) has morphological 
and histochemical characteristics which differ from 
those of normal mucosa (Filipe and Branfoot 
1976). Studies in distal colonic carcinomas have 
shown that TM presents a lectin reactivity similar 
to that observed in the tumours. This pattern is 
characterized by an increase in PNA binding and 
a loss of DBA- and SBA-labelling (Boland et al. 
1982; Cooper 1982; Campo et al. 1988). Our study 
has confirmed these findings and has shown, more- 
over, that these lectins in TM of proximal colonic 
regions disclose a similar pattern to those in TM 
of distal colonic regions. It is interesting to note 
that although UEA-I was unreactive in goblet cell 

mucin of distal NM, in distal TM this cellular com- 
partment displays a slight UEA-I reactivity in 23% 
of the cases studied. GS-I in TM from both regions 
follows the pattern of the corresponding NM: 
proximal TM was frequently GS-I positive while 
distal TM was usually unreactive with this lectin. 

The most significant histochemical change in 
TM is the replacement of sulphomucins by sialo- 
mucins (Filipe and Branfoot 1976). However, the 
low reactivity obtained in TM with LFA, a sialic 
acid-binding lectin (Miller et al. 1982), in our study 
apparently contradicts this fact. Shulte et al. (1984) 
have also detected histochemically the existence of 
sialic acid residues which do not bind to LFA or 
to the KOH-LFA sequence. The reason for the 
lack of  LFA binding to this subset of  sialic acids 
is still unclear (Shulte et al. 1984). 

Normal mucosa distant from tumours has been 
shown to have morphological and histochemical 
differences from NM (Shamsuddin et al. 1981). 
Orntoft et al. (1985) observed PNA and T-antigen 
reactivity in some crypts of mucosa remote from 
carcinomas. This PNA reactivity was associated 
with morphologically abnormal glands. Similarly, 
our studies revealed an abnormal PNA lectin reac- 
tivity in the mucosa distant from tumours, but only 
in four cases. The reactivity of other lectins was 
as in NM controls. Whether these changes have 
a premalignant or a reactive significance is still 
not clear, further study being required into benign 
lesions without premalignant significance. 

In conclusion, the distribution of the carbohy- 
drates recognized by these lectins shows important 
variations throughout the normal colonic mucosa. 
Carcinomas, however, express a similar carbohy- 
drate reactivity in proximal and distal colonic mu- 
cosa. The changes in lectin reactivity observed in 
TM and in normal mucosa distant from tumours 
share some patterns with tumours while maintain- 
ing some NM lectin reactivity. 
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