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Abstract

AIM

to investigate the expression and detection value of proliferating cell nuclear antigen (PCNA) and E-cadherin in gastric carcinoma.
Methods
A total of 146 patients were selected for this study, including 38 cases of intestinal metaplasia, 42 cases of severe atypical hyperplasia and 66 cases of primary gastric cancer. In addition, 40 cases of normal gastric tissue was selected as controls. The expression of PCNA and E-cadherin was detected by immunohistochemistry. Differences in PCNA and the E-cadherin labeling index between normal gastric mucosa, intestinal metaplasia, dysplasia and gastric carcinoma were compared. The difference in PCNA and the E-cadherin labeling index between normal gastric mucosa and intestinal metaplasia, dysplasia and gastric cancer were compared. Subjects with normal gastric tissues were assigned in the normal group, while gastric cancer patients were assigned in the gastric cancer group. The difference in PCNA and E-cadherin expression intensity between these two groups was compared to analyze the expression of PCNA and E-cadherin in gastric cancer patients with different clinicopathological features. Furthermore, prognosis-related factors, as well as PCNA and E-cadherin, were analyzed in patients with gastric cancer to determine the 3-year survival situation of these patients.
Results
The difference in PCNA and the E-cadherin labeling index among normal gastric mucosa, intestinal metaplasia, dysplasia and gastric carcinoma was statistically significant (P < 0.05). As the transition of normal gastric mucosa into gastric cancer occurred, the PCNA labeling index gradually increased, while the E-cadherin labeling index gradually decreased (P < 0.05). The PCNA labeling index of gastric cancer was significantly higher than that of heterosexual hyperplasia, while the E-cadherin labeling index was lower than that of heterosexual hyperplasia (P < 0.05). The expression of PCNA was significantly higher in gastric cancer group than that in normal group, but E-cadherin was weaker (All P < 0.05). There was a negative correlation between the expression of PCNA and E-cadherin in gastric carcinoma (r = -0.741, P = 0.000). The difference in PCNA expression in gastric cancer patients with or without lymph node metastasis at different T stages was statistically significant. Furthermore, the difference in E-cadherin expression in the presence or absence of lymph node metastasis was also statistically significant (All P < 0.05). T stage was high, and PCNA expression were positively correlated was the prognosis of gastric cancer (RR > 1). The positive expression of E-cadherin was the protective factor (RR < 1). The 3-year survival of patients with gastric cancer was assessed. It was found that the sensitivity, specificity and accuracy of PCNA-positive was 93.33%, 38.89% and 0.64, respectively; while these values for E-cadherin-negative was 80.0%, 41.67% and 0.59, respectively. When PCNA-positive and E-cadherin-negative were combined, sensitivity, specificity and accuracy was 66.67%, 66.67% and 0.67, respectively.
Conclusion
The combination of PCNA and E-cadherin improves the accuracy of assessing the prognosis of patients with gastric cancer. 
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Core tip: The expression of proliferating cell nuclear antigen (PCNA) and E-cadherin was detected by immunohistochemistry in 186 patients’ gastric tissue. As the transition of normal gastric mucosa into gastric cancer occurred, the PCNA labeling index gradually increased, while the E-cadherin labeling index gradually decreased (P < 0.05). There was a negative correlation between the expression of PCNA and E-cadherin in gastric carcinoma. T stage was high, and PCNA expression were positively correlated was the prognosis of gastric cancer. The positive expression of E-cadherin was the protective factor. The combination of PCNA and E-cadherin improves the accuracy of assessing the prognosis of patients with gastric cancer.
Hu l, Li Hl, Li Wf, Chen Jm, Yang Jt, Gu Jj, Xin l. Expression and detection value of proliferating cell nuclear antigen and E-cadherin in gastric carcinoma. World J Gastroenterol 2017; In press

INTRODUCTION

Gastric cancer is a common digestive system tumor that has a high degree of malignancy, rapidly develops, and other characteristics[1-3]. Its occurrence and development is a very complex process, which involves a variety of oncogene and tumor suppressor gene expression and regulation abnormalities[4-7]. At present, more and more scholars have focused their attention in exploring protein and gene targets with good detection value, in order to help clinicians in the early and accurate diagnosis of gastric cancer, and in the assessment of its prognosis. E-cadherin is known as an epithelial cell adhesion molecule. A decrease in its expression allows tumor cells easily transfer and invade. Hence, E-cadherin has been identified as a metastatic suppressor of cancer cells[8,9]. Gastric cancer is a malignant tumor that originates from gastric epithelial cells. It has been reported that E-cadherin expression decreases in gastric cancer tissues, and that its decrease in expression, the high degree of malignancy in gastric cancer tissues, and the poor prognosis of patients are closely correlated[8]. Furthermore, proliferating cell nuclear antigen (PCNA) is a cell proliferation-associated protein. It is known that its expression is associated with breast cancer, liver cancer and other metastases; and infiltration is closely correlated[10-13]. However, its expression in the process of gastric cancer development and changes in the value of its detection of gastric cancer needs to be further studied and analyzed. Therefore, in this study, the expression of PCNA and E-cadherin was detected in gastric tissues of 186 patients in our hospital. E-cadherin was used to evaluate the degree of malignancy of gastric cancer and the prognosis of benign indicators, in order to analyze the expression of PCNA in the progression of gastric cancer and the prognosis of patients with clinical and pathological features, with the aim of determining whether PCNA can be used as a good indicator to evaluate the prognosis of patients with gastric cancer.

Materials and Methods

General information

In this study, 146 patients who were admitted in our hospital from March 2012 to September 2013 for stomach surgery were included into this observational study. Postoperative diagnosis of these patients was confirmed by pathological examination. Among these patients, 38 patients had intestinal metaplasia, 42 patients had severe atypical hyperplasia, and 66 patients had primary gastric cancer. In addition, 40 patients with normal gastric tissues, who underwent gastrectomy during the same period, were also selected. Inclusion criteria: (1) patients who did not receive preoperative radiotherapy or chemotherapy, or other anti-cancer treatment; (2) patients with a clear pathological diagnosis; (3) patients without other malignancies; (4) patients who were followed up for > 3 years (deadline for the follow-up was the time of death) and had complete medical records. Among the patients with primary gastric cancer, 50 patients were male and 16 patients were female; and these patients had an average age of 61.1 ± 11.2 years (range: 32-83 years). Among patients with intestinal metaplasia, 28 patients were male and 10 patients were female; and the aged of these patients ranged between 33-84 years, with a mean age of 62.3 ± 10.6 years. Among severe atypical hyperplasia patients, 31 patients were male and 11 patients were female; and the age of these patients ranged between 30-82 years, with a mean age of 60.8 ± 10.9 years. Among control subjects with normal gastric tissues, 29 subjects were male and 11 subjects were female; and the age of these subjects ranged between 32-81 years, with a mean age of 61.4 ± 11.2 years. There was no significant difference in age, gender and other general data between these four groups (P > 0.05). All patients enrolled into this study were informed of the significance of the study and an informed consent was obtained through the hospital ethics committee.

Methods

Immunohistochemical staining: Tissue specimens were fixed in 10% formalin and embedded in paraffin. Tissue section thickness was approximately 3 μm. The slides were placed in an oven and dried for immunohistochemical staining (EiVision method). (1) Dewaxing: The sections were immersed in xylene solution I and xylene II for 10 min; (2) Hydration: After dewaxing, the sections were immersed in 100%, 95% and 75% alcohol for five minutes, and were repeatedly washed with PBS solution to dry; (3) Citrate-mediated high-temperature antigen retrieval: The citric acid tissue antigen repair solution was heated to boiling, the sections were placed and high-pressure heating was continued for approximately two minutes, and the sections were cooled, taken out and rinsed; (4) Endogenous peroxidase inactivation: The 30% hydrogen peroxide with distilled water solution was configured at 1:10, and the sections were incubated at room temperature for approximately 10 min, removed and washed with PBS; (5) Primary antibody incubation: 50 μl of PCNA monoclonal antibody dilution was added dropwise to the sections, and placed into a refrigerator overnight at 4 °C; (6) Enhancers: After washing with PBS, 50 μl of polymer enhancer (reagent A) was added dropwise and incubated for approximately 20 min; (7) Secondary antibody incubation: After washing with PBS, 50 ml of enzyme-labeled anti-mouse polymer was added dropwise, and incubated for 30 min; (8) Color: After washing with PBS, the DAB solution was added dropwise and observed under a microscope the color development to brown or brown water rinsing; (9) Hematoxylin staining; (10) Acidification and back to blue; and (11) Transparency after gradient alcohol dehydration, and mounted with neutral gum and read under a microscope.
Determination of results: Double-blind reading was performed by two pathologists. Using a high-power microscope, five fields of vision was randomly selected from each slice; and 100 cells were counted in each field of view. The number of positive cells and intensity of staining were recorded. Staining scoring method: (1) The percentage of stained cells: < 5%, 0 point; 5%-20%, 1 point; 11%-50%, 2 points; 51%-75%, 3 points; > 75%, 4 points. (2) Staining intensity: No staining, 0 point; light yellow, 1 point; brown-yellow, 2 points; tan, 3 points. Grade intensity was divided in accordance with the percentage of stained cells and staining intensity score multiplication score: 1-3 points, negative (-); 4-5 points, weakly positive (+); 6-7 points, positive (++); ≥ 8 points, strongly positive (+++).

Statistical analysis of the content: Ten fields of view were randomly selected from each slice, and 100 cells were counted from each field of view. The calculated percentage of positive cells was referred to as the E-cadherin and PCNA labeling index. Differences between E-cadherin and the PCNA labeling index were found when normal gastric mucosa, intestinal metaplasia, dysplasia and gastric cancer tissues were compared. Subjects with normal gastric tissue were assigned as the normal group, while gastric cancer patients were assigned as the gastric cancer group. The difference between PCNA and E-cadherin expression intensity was compared between these two groups to analyze whether there was a correlation between the two groups in gastric cancer. Compared with PCNA and E-cadherin positive, there were differences in negative expression in gastric cancer patients with different clinical and pathological features. Factors that may affect the survival of patients were analyzed, in order to observe influencing factors related to the prognosis of these patients. According to the follow-up of patients, the follow-up time, endpoint event (death of the patient) and survival time of the patients was recorded as censored. Then, the survival curves of these gastric cancer patients were drawn to analyze the PCNA and E-cadherin of patients with gastric cancer, as well as their 3-year survival diagnosis.
Statistical analysis
SPSS18.0 software was used for statistical analysis. ANOVA was used to analyze the PCNA labeling index of normal gastric mucosa, intestinal metaplasia, dysplasia and gastric cancer, and pairwise comparisons were performed using the SNK-q test. The expression intensity of PCNA in the gastric cancer group and normal group was compared using the Mann-Whitney rank sum test, and Spearman test was used for correlation analysis. The PCNA expression and clinicopathological features of patients were compared using the χ2-test (Fisher’s exact test). Log-rank analysis and Cox regression model were used to analyze factors that influence the survival of patients with gastric cancer. SPSS software was used to draw the survival curve of gastric cancer patients. P-values < 0.05 were considered statistically significant.

Results

Expression of PCNA and E-cadherin in normal gastric tissue and lesions

Analysis of variance was used to compare the PCNA and E-cadherin labeling index in normal gastric mucosa, intestinal metaplasia, dysplasia and gastric cancer tissues; and the difference between the PCNA and E-cadherin labeling index was statistically significant (P < 0.05). With normal gastric mucosa into gastric cancer, the PCNA labeling index gradually increased and the E-cadherin labeling index gradually decreased. In addition, the gastric cancer PCNA labeling index was significantly higher than heterosexual hyperplasia, while the E-cadherin labeling index was lower than heterosexual hyperplasia; and the difference was statistically significant (P < 0.05; Table 1, Figure 1).

Comparison and correlation analysis of PCNA and E-cadherin expression levels

According to the intensity comparison of PCNA in normal gastric tissues and gastric cancer tissues detection by immunohistochemistry, the expression of PCNA in gastric cancer group was significantly higher than that in normal group (Z = -5.231, P = 0.000); and the difference was statistically significant. Furthermore, the expression of E-cadherin was weaker in the gastric cancer group than in the normal group (Z = -4.982, P = 0.000) (Table 2). PCNA and E-cadherin expression in gastric cancer were analyzed by Spearman’s correlation analysis, and it was found that both were negatively correlated (r = -0.741 P = 0.000). 

E-cadherin and PCNA expression and clinicopathological features of patients with gastric cancer

Among the 66 patients with gastric cancer, PCNA expression was positive in 50 cases and negative in 16 cases, while E-cadherin expression was positive in 21 cases and negative in 45 cases. Furthermore, the expression of PCNA was compared with gender, age and the degree of differentiation; and the difference was not statistically significant (P > 0.05). In addition, in the presence or absence of lymph node metastasis, the difference in T stage was statistically significant (P < 0.05). In comparing E-cadherin expression with the different gender, age, degree of differentiation and T stage of patients, the difference was not statistically significant (P > 0.05); while the difference in the presence and absence of lymph node metastasis was statistically significant (P < 0.05) (Table 3).

Survival curve and prognostic factors

Log-rank analysis was performed on factors that influence the survival time of patients with gastric cancer (gender, age, lymph node metastasis, degree of differentiation, T stage, PCNA, and E-cadherin), and it was found that lymph node metastasis, T stage, PCNA and E-cadherin expression levels are correlated with the prognosis of patients (P < 0.05). The above indexes were included in the Cox regression model multivariate analysis. It was found that T stage and the expression levels of E-cadherin and PCNA are independent prognostic factors of gastric cancer (P < 0.05). Among these factors, high T stage and positive PCNA expression were risk factors for the prognosis of patients with gastric cancer (RR > 1). In addition, the positive expression of E-cadherin was a protective factor for the prognosis of patients with gastric cancer (RR < 1) (Table 4).

Three-year survival of patients with gastric cancer

The 3-year survival rate of the 66 patients with gastric cancer was 60.1% (40 cases), and the survival curves were drawn (Figure 2). The 3-year survival rates were assessed using the expression of E-cadherin and PCNA in gastric cancer patients. It was found that for PCNA-positive, sensitivity, specificity and accuracy was 93.33%, 38.89% and 0.64; while for E-cadherin-negative, sensitivity, specificity and accuracy was 80.0%, 41.67% and 0.59. When combining these two (PCNA positive and E-cadherin negative), sensitivity, specificity and accuracy was 80.0%, 66.67% and 0.73 (Table 5).

Discussion

The significance of PCNA and E-cadherin expression in gastric cancer

The development of gastric cancer is a gradual process of evolution controlled by a variety of oncogenes and tumor suppressor genes, and is followed by normal gastric mucosa → intestinal metaplasia → heterosexual hyperplasia → gastric cancer evolution[14-18]. At present, the TNM staging of patients with gastric cancer has been applied in clinic to assess the prognosis of patients. However, the stage does not fully reflect the prognosis of patients with gastric cancer[19-24]. Part of the TNM staging is identical or similar to gastric cancer patients, and its response to treatment and prognosis are different[25,26]. As endoscopy and other technologies mature and are widely carried out, lesions were able to be obtained in more patients at the early stage at the Department of Gastrointestinal Surgery for detection. Simultaneously, these tissues can also be carried out for more molecular testing to assess the development of these lesions, prognosis, and so on. Therefore, more experts and scholars have focus on the study of gastric cancer molecular biology changes and the prognostic value of TNM staging in patients with gastric cancer[27-32].

Strong proliferation of malignant tumors is an important feature. Furthermore, PCNA, as a cell cycle-related protein, and DNA synthesis are closely related. In addition, it is rarely expressed in the G0 phase of the cell cycle, in which it begins to increase in the G1 phase, reaches a peak in the S phase, and decreases in the G2-M phase. Moreover, it can be a good reflection of cellular proliferation, and has the ability to assess the role of invasive lesions. However, its expression and detection value in the development of gastric cancer needs to be further studied[33-35]. The invasion and metastasis of malignant tumors involve the cell itself and the interaction between cells and many other aspects, in which cell adhesion changes play an important role. E-cadherin, as a marker of epithelial cells, has the function of mediating the adhesion between cells; and a decline in its expression of would cause cells to lose its polarity, decrease cell junction stability, and contribute to the invasion and metastasis of tumor cells[36,37]. In previous studies, it was made clear that E-cadherin is a cancer metastasis inhibitory molecule, and a decrease in its expression level may be used as a molecular marker to evaluate the malignant degree of gastric cancer[8,36]. Therefore, in this study, the expression of PCNA and E-cadherin in gastric cancer tissues was detected, with E-cadherin as a benign assessment indicator, to analyze changes of PCNA in the occurrence and development of gastric cancer, and determine its prognostic significance in patients with gastric cancer.

PCNA and E-cadherin expression and its correlation

In the present study, the degree of malignancy in the progression of normal gastric tissues to gastric cancer gradually increased during the process. In order to understand the changes in PCNA expression during this development, we detected the expression of PCNA and E-cadherin in normal gastric mucosa, intestinal metaplasia, dysplasia and gastric cancer; and significant differences in the E-cadherin and PCNA labeling indexes were found among these four stages. Furthermore, PCNA had a gradually increasing trend and E-cadherin exhibited a decreasing trend; and both heterosexual hyperplasia and gastric cancer were significantly different. In order to clarify whether PCNA and E-cadherin expression in gastric cancer tissue is different from normal tissue, we further conducted a detailed analysis on the expression of E-cadherin and PCNA in different levels of gastric carcinoma. The expression of PCNA in the gastric cancer group was stronger than that in the normal group, while the expression of E-cadherin was weak. Furthermore, there was a negative correlation between the expression of PCNA and E-cadherin in gastric carcinoma. With the gradual evolution of normal gastric mucosa for gastric cancer, the degree of malignancy increased. During this progression, the rate of malignant proliferation of cells was significantly higher than that of normal tissues[38-40]. In addition, previous studies have known that p53 is associated with the progression of gastric cancer, while PCNA is a downstream regulatory product of p53; suggesting that the expression of PCNA is associated with the progression of gastric cancer[41-43]. The occurrence and development of gastric cancer and gastric epithelial hyperplasia are correlated, and malignant cell proliferation also enables the number of cell division into the cell to significantly increase. In G1 phase and S phase, cells express large amounts of PCNA. Therefore, we detected that the degree of malignancy increased in tissues, and its PCNA expression gradually increased[44-47]. We detected that changes of PCNA and E-cadherin exhibited an opposite trend, and a negative correlation was found between them. E-cadherin is known as a tumor suppressor gene encoding protein. Its normal function in maintaining the number of cells and the interconnection between normal cells is important. The occurrence of tumor suppressor gene mutations and other changes affect the expression of E-cadherin, which make the connection between tumor cells weaken, and promote cancer cell activity and invasion[48,49]. Therefore, we speculate that PCNA in the occurrence and development of gastric cancer may reflect the degree of malignancy of undesirable molecules, and its increased expression may reflect the increased malignancy of tissues.

The expression of E-cadherin and PCNA and its relationship with clinicopathological features

In order to further understand whether PCNA has good value in assessing the malignancy and prognosis of gastric cancer, we further analyzed the relationship of PCNA and E-cadherin with the clinicopathological features of gastric cancer. Furthermore, we found that in the expression of PCNA with or without lymph node metastasis, there were significant differences between patients at different T stages. In addition, the expression of E-cadherin in patients with or without lymph node metastasis was also significantly different. Since T stage and lymph node metastasis is an important reference in the clinical assessment of prognostic factors, and that the prognosis of patients with gastric cancer is closely related, we hypothesize that the expression of PCNA in patients with these prognostic factors may also be affected. Therefore, we analyzed the survival time of gastric cancer patients. Results revealed that high T stage and positive PCNA expression are risk factors in the prognosis of patients with gastric cancer, while the positive expression of E-cadherin was a protective factor. With high PCNA expression as a risk factor, it was considered that high PCNA expression, the proliferation of gastric cancer cells, the rapid proliferation of cancer cells after the formation of tumor tissue invasion in normal tissue function, and other adverse conditions were correlated. Thus, high PCNA expression reflects tumor proliferation and invasion ability, and is a risk factor for the prognosis of patients with gastric cancer[50,51]. Since E-cadherin is an inhibitor of cancer cell metastasis, and the expression of the good adhesion between cells to reflect normal function, cancer cells from the tumor tissue could not be easily transferred. Therefore, the prognosis of patients with gastric cancer is a protective factor[8].

PCNA and E-cadherin were used to evaluate the prognosis of patients

In order to further understand the value of PCNA and E-cadherin in evaluating the survival of patients with gastric cancer, we analyzed the expression of PCNA and E-cadherin in patients with gastric cancer with the assessment of their 3-year survival situation. It was found that the assessment of PCNA to the 3-year survival situation of gastric cancer patients had high sensitivity, but with low specificity. This may be associated with the presence of non-cancerous cells in such cases of benign proliferation. In addition, the proliferation of normal cells into the cell cycle also produces PCNA protein. The sensitivity of E-cadherin was slightly lower, but its specificity was higher than PCNA. Taking into account the use of tissue immunohistochemical detection for conducting multiple molecular tests, it is feasible to evaluate the degree of malignancy by combining multiple effective molecules. We further analyzed both (PCNA positive and E-cadherin negative) to evaluate the prognosis of gastric cancer patients, and found that although the sensitivity of the combined use of PCNA is slightly lower than PCNA alone, the specificity and accuracy were higher than the use of PCNA alone or E-cadherin was higher. Therefore, we believe that in the use of gastric cancer to assess the prognosis of patients, PCNA can first be detected, and further detect the positive expression of E-cadherin, in order to help improve prognosis accuracy.

However, the development of gastric cancer is the result of a variety of genetic variations and abnormal protein synthesis results. In this study, only PCNA and E-cadherin were detected and analyzed. Future research may consider a combination of Ki67, Oct4 and other indicators of tumor invasion and metastasis of molecular indicators, in order to explore the prognosis of patients with gastric cancer, as well as the extension of follow-up time, in order to obtain a more comprehensive understanding of its prognostic value for patients.

In summary, PCNA expression in gastric cancer tissue increased, and the expression of E-cadherin decreased. The detection of both can help assess tumor proliferation and metastasis activity. Furthermore, the combined application of these two indicators can improve the accuracy of assessing the prognosis of patients with gastric cancer.

comments

Background

Gastric cancer is a common digestive system tumor that has a high degree of malignancy, rapidly develops, and other characteristics. Its occurrence and development is a very complex process, which involves a variety of oncogene and tumor suppressor gene expression and regulation abnormalities. At present, more and more scholars have focused their attention in exploring protein and gene targets with good detection value, in order to help clinicians in the early and accurate diagnosis of gastric cancer, and in the assessment of its prognosis.
Research frontiers

It has been reported that E-cadherin expression decreases in gastric cancer tissues, and that its decrease in expression, the high degree of malignancy in gastric cancer tissues, and the poor prognosis of patients are closely correlated. Furthermore, proliferating cell nuclear antigen (PCNA) is a cell proliferation-associated protein. It is known that its expression is associated with breast cancer, liver cancer and other metastases; and infiltration is closely correlated. Therefore, This study investigated the expression and detection value of PCNA and E-cadherin in gastric carcinoma. It helps to explore more molecular markers for assessing gastric cancer. 

Innovations and breakthroughs

As endoscopy and other technologies mature and are widely carried out, lesions were able to be obtained in more patients at the early stage at the Department of Gastrointestinal Surgery for detection. These tissues use immunohistochemical method to detect the expression of PCNA and E-cadherin was simple and convenient. PCNA, as a cell cycle-related protein, and DNA synthesis are closely related. It can be a good reflection of cellular proliferation, and has the ability to assess the role of invasive lesions. E-cadherin is a cancer metastasis inhibitory molecule, and a decrease in its expression level may be used as a molecular marker to evaluate the malignant degree of gastric cancer. Therefore, To detected the expression of PCNA and E-cadherin in gastric cancer tissues helps to evaluate the prognosis of patients with gastric cancer. 

Applications

This study demonstrated that as the transition of normal gastric mucosa into gastric cancer occurred, the PCNA labeling index gradually increased, while the E-cadherin labeling index gradually decreased. There was a negative correlation between the expression of PCNA and E-cadherin in gastric carcinoma. The combination of PCNA and E-cadherin improves the accuracy of assessing the prognosis of patients with gastric cancer. Therefore, the combination of PCNA and E-cadherin is recommended to evaluate the malignantity of the organization and prognosis of patients.
Peer- review
This is an interesting study about the expression and detection value of PCNA and E-cadherin in gastric carcinoma. This study is well designed and the results are very interesting. In this study, the authors investigated the expression and detection value of PCNA and E-cadherin in gastric carcinoma. About 146 patients were selected for this study, including 38 cases of intestinal metaplasia, 42 cases of severe atypical hyperplasia and 66 cases of primary gastric cancer. 
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Figure 1 Immunohistochemistry of gastric cancer.
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Figure 2 Survival curves of patients with gastric cancer.
Table 1 proliferating cell nuclear antigen and E-cadherin labeling index in normal gastric tissues and diseased tissues

	Tissue type
	Number of cases
	PCNA labeling index
	E-cadherin labeling index

	Normal gastric tissue
	40
	1.37 ± 0.32
	22.34 ± 6.23

	Intestinal metaplasia
	38
	11.53 ± 3.38
	13.92 ± 4.34

	Heterosexual hyperplasia
	42
	14.34 ± 4.71
	7.84 ± 2.08

	Gastric cancer
	66
	44.50 ± 9.85
	1.68 ± 0.47

	F value
	-
	4.17
	5.181

	P value
	-
	0.018
	0.002

	Comparison of gastric cancer and heterosexual hyperplasia

	q value
	
	-18.519
	23.204

	P value
	
	0.000
	0.000


PCNA: proliferating cell nuclear antigen.
Table 2 proliferating cell nuclear antigen and E-cadherin expression in the two groups (cases)

	Group
	No. of cases
	PCNA
	E-cadherin

	
	
	-
	+
	++
	+++
	-
	+
	++
	+++

	Normal group
	40
	29
	6
	4
	1
	5
	15
	11
	9

	Gastric cancer group
	66
	16
	11
	17
	22
	45
	11
	7
	3

	Z value
	-
	-5.231
	-4.982

	P value
	-
	0.000
	0.000


PCNA: proliferating cell nuclear antigen.
Table 3 proliferating cell nuclear antigen and E-cadherin expression and its relationship with the clinicopathological characteristics of patients (case)

	Clinicopathological features
	No. of Cases
	PCNA
	E-cadherin

	
	
	Positive
	P value
	Positive
	P value

	Gender
	
	
	0.073
	
	0.340

	Male
	45
	37
	
	16
	

	Female
	21
	13
	
	5
	

	Age (yr)
	
	
	0.319
	
	0.140

	≥ 60
	40
	32
	
	10
	

	< 60
	26
	18
	
	11
	

	Lymph node metastasis
	
	
	0.039
	
	0.000

	Have
	42
	36
	
	7
	

	None
	24
	14
	
	14
	

	Degree of differentiation
	
	
	0.278
	
	0.065

	Medium and low differentiation
	42
	30
	
	10
	

	High differentiation
	24
	20
	
	11
	

	T stage
	
	
	0.003
	
	0.568

	T1/T2
	25
	14
	
	9
	

	T3/T4
	41
	36
	
	12
	


PCNA: proliferating cell nuclear antigen.
Table 4 Analysis of clinicopathological factors that influence the prognosis of patients with gastric cancer

	Variables
	Log-rank univariate analysis
	Cox regression multivariate analysis

	
	P value
	P value
	RR (95%CI)

	Gender
	0.285
	-
	-

	Age
	0.128
	-
	-

	Lymph node metastasis
	0.000
	0.055
	4.369 (0.967-19.733)

	Degree of differentiation
	0.268
	-
	-

	T stage
	0.004
	0.000
	17.556 (5.343-57.680)

	PCNA
	0.003
	0.000
	28.786 (5.088-162.853)

	E-cadherin
	0.021
	0.005
	0.174 (0.051-0.598)


Table 5 Evaluation of gastric cancer patient survival via proliferating cell nuclear antigen and E-cadherin (case)

	Indicators
	Survival time < 3 yr
	Survival time > 3 yr
	Sensitivity (%)
	Specificity (%)
	Accuracy

	PCNA
	
	
	93.33
	38.89
	0.64

	Positive
	28
	22
	
	
	

	Negative
	2
	14
	
	
	

	E-cadherin
	
	
	80.0
	41.67
	0.59

	Positive
	6
	15
	
	
	

	Negative
	24
	21
	
	
	

	The combination of both (PCNA[+] and E-cadherin[-])
	
	
	80.0
	66.67
	0.73

	Positive
	24
	12
	
	
	

	Negative
	6
	24
	
	
	


PCNA: proliferating cell nuclear antigen.
