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ABSTRACT

Background: Antigenic expression in CRC primary and metastatic lymphatic nodes (N+) may be useful for early detection of

disease progression. The purpose of this research was to establish the possible relationship among antigenic expression in

tumor and N+ versus survival free disease (SFD) and overall survival (OS) in CRC patients. Materials and Methods: A total of 90

CRC patients were studied: 90 primary CRC tumor samples and 64 lymphatic nodes; 22 samples from adenomas and normal

colorectal mucosa specimens were employed as controls. Antigens studied were: MUC2 mucin, MUC1, MUC5AC, CEA, β-catenin;

carbohydrate antigens such as Lewis x (Lex), sialyl Lewis x (sLex), Lewis y (Ley), sialyl Lewis a (sLea) and Tn hapten.

Immunohistochemistry was performed following standard procedures with antigenic retrieval. Positive response was evaluated by

means of frequency analysis (p<0.05). A reactivity index (RI) was calculated as intensity (I) x percentage of positive area (A); RI

values varied from 0-12; low (0-6) and high (7-12). Intensity, percentage of positive area, immunohistochemical pattern and RI were

analyzed employing Chi-Square test and ANOVA (p<0.05), after data standardization. Results: Primary malignant samples

expressed MUC2 in 52% of cases; MUC1, 94%; MUC5AC, 14%; CEA, 93%; β-catenin, 98 %; Lex, 74%; sLe x, 66%, Ley; 91%; sLea,

90% and Tn, 41%. N+ expressed MUC2, 30%; MUC1, 89%; MUC5AC, 19%; CEA, 80%; β-catenin, 83%; Lex, 69%; sLex, 72%; Ley,

75%; sLea, 86% while Tn, 44%.

In general, CRC showed a higher RI than control samples. In patients with N+ with a low sLex RI presented a longer SFD than

patients with a high sLex RI (40 vs 14 months) (p 0.07). Although a significant difference was not found, patients which showed a

primary tumor low Lex RI presented a longer SFD than patients with a high RI, (44 vs 26 months). A long OS was found in patients

which primary tumors showed a low Le x RI (18 months). In N+ patients, sLex was also studied in lymphatic nodes, a low sLex RI

correlated with a longer SFD than patients with a high sLex RI (24 vs.18 months). Conclusions: This study showed that, in CRC

patients, carbohydrate antigenic expression may indicate a difference in SFD and OS.

MATERIALS AND METHODS

Materials

Tissue samples: A total of 90 CRC patients were studied: 90 primary CRC tumor samples and 64 lymphatic

nodes; 22 samples from adenomas and normal colorectal mucosa specimens were employed as controls.

Antibodies: Antigens studied were: MUC2 mucin, MUC1, MUC5AC, CEA, β-catenin; carbohydrate antigens: Lewis

x (Lex), sialyl Lewis x (sLex), Lewis y (Ley), sialyl Lewis a (sLea) and Tn hapten. Antibodies employed to detect these

antigens are summarized in Table 1.

Immunohistochemistry

Immunohistochemistry was performed following standard procedures with antigenic retrieval by heating samples in

citrate buffer (pH 6.0). Positive response was evaluated by means of frequency analysis (p<0.05). A reactivity index

(RI) was calculated as intensity (I) x percentage of positive area (A); RI values varied from 0-12; low (0-6) and high

(7-12).

Intensity, percentage of positive area, immunohistochemical pattern and RI were analyzed employing

Statistical Analysis

Statistical analysis was performed employing Chi-Square test and ANOVA, after data standardization. Survival

analysis was performed employing the method of Kaplan-Meier. Significance level was set to p<0.05 in all cases.

CONCLUSIONS

Changes in carbohydrate antigenic expression in CRC may indicate differences for

SDF and OS

Figure 3: A section of an adenocarcinoma of the

rectum is shown. A positive reaction of sLewis x is

present; a linear pattern of expression is observed

mainly at the apical part of the plasmatic

membrane

RESULTS

INTRODUCTION

Colorectal cancer (CRC) is one of the most common localization of cancer and cause of cancer death in Argentina.

Despite advances in surgical and adjuvant therapeutic modalities, disease recurrence occurs in more than 40% of

patients following primary therapy. Many diagnostic modalities are currently employed in the postoperative

surveillance of patients with rectal cancer.

Mucins represent a family of glycoproteins characterized by repeat domains and a dense O-glycosylation which

present tumor-associated alterations of the expression patterns and glycosylation profiles in biochemical,

immunochemical, and histological studies.

MUC2 is the characteristic mucin expressed by normal colorectal mucosa while MUC1 expression is present in

colorectal cancer. Carbohydrate antigens associated with this tumor localization include those from Lewis group and

also T/Tn epitopes.

MUC1 is a heterodimeric protein complex with a 72 amino acid cytoplasmic tail with a binding site to β-catenin.

Overexpression of MUC1-C blocks the interaction between E-cadherin and β-catenin, and thereby disrupts function

of the adherens junction, a response associated with loss of polarity when epithelial cells are exposed to stress.

Metastasis on lymphatic nodes constitute a crucial factor on tumor stage as well as on early detection of tumor

progression.

OBJECTIVE

The purpose of this research was to establish the possible relationship among antigenic expression in

primary tumor and metastatic lymphatic nodes (N+) versus survival free disease (SFD) and overall survival

(OS) in CRC patients.

Figure 2: A section of a lymphatic node belonging

to a colonic adenocarcinoma. Metastatic cells

express MUC1 with a mixed pattern, a metastatic

gland is shown with positive lumen content.

Figure 4: A section of a lymphatic node belonging

to a colonic adenocarcinoma. Metastatic cells

express sLewis x with a mixed pattern.

Figure 5: A section of a colonic adenocarcinoma is

shown. A positive reaction of Lewis y epitope is

observed; a cytoplasmic pattern of expression is

depicted.

Figure 1: A section of a colonic adenocarcinoma.

MUC1 expression is observed with a mixed pattern.

% Primary tumor 

(n=90)

Positive Nodes 

(n=64)

MUC1 94 89

MUC2 52 30

MUC5AC 14 19

CEA 93 80

β-Catenin 98 83

Lex 74 69

sLex 66 72

Ley 91 75

sLea 90 86

Tn 41 44

Table 2: Antigenic expression in primary tumors 

and lymphatic nodes.  Results are expressed in 

percentages of +/total.

Figure 6: Kaplan Meier analysis of disease free

survival of N+ CRC patients according to primary tumor

sLex reactivity index (1 low, 2 high). Patients with N+

with a low sLex RI presented a longer SFD than

patients with a high sLex RI (40 vs 14 months, p= 0.07).

Figure 7: Kaplan Meier analysis of overall survival of

N+ CRC patients according to primary tumor sLex

reactivity index (1 low, 2 high).

Figure 8: Kaplan Meier analysis of disease free

survival of CRC patients according to primary tumor

sLex reactivity index (1 low, 2 high).

Figure 9: Kaplan Meier analysis of overall survival of

CRC patients according to primary tumor sLex

reactivity index (1 low, 2 high).

Figure 10: Kaplan Meier analysis of disease free

survival of CRC patients according to primary tumor

Lex reactivity index (1 low, 2 high). Although a

significant difference was not found, patients which

showed a primary tumor low Lex RI presented a longer

SFD than patients with a high RI, (44 vs 26 months)

Figure 11: Kaplan Meier analysis of disease free

survival of CRC patients according to metastatic lymph

node sLex reactivity index (1 low, 2 high). In N+

patients, a low lymph node sLex RI correlated with a

longer SFD than patients with a high sLex RI (24 vs.18

months).

Table 1: Antibodies employed in this study.

Antigen MAb Dilution Isotype Reference

MUC1 HMFG-1 1:1000 IgG J Taylor Papadimitriou et al, 1986

MUC2 H-300 1:100 Anti-Rabbit Santa Cruz (USA)

MUC5AC 45M1 Supernatant IgG Bara J et al, 1992

antígeno Tn HBTN 1:100 IgM Dako (USA)

sialil Lewis a 1116-N5-19-9 1:50 IgG Dako (USA)

Lewis x KM380 1:1000 IgM Hanai N et al, 1986

sialil Lewis x KM93 1:50 IgM Hanai N et al, 1986

Lewis y C70 1:50 IgM Santa Cruz (USA)

CEA 12-140-10 1:150 IgG Novocastra (USA)

β-catenina H-102 1:400 Anti-Rabbit Santa Cruz (USA)


