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Abstract

Objective: To explore the relationship between expressions of cell adhesion molecules CD44 v6 and E-cadherin
(E-cad) and lymphatic metastasis in non-small cell lung cancer (NSCLC). Materials and Methods: Eighty-
seven tissue samples obtained from patients with primary NSCLC were collected in our hospital from Dec.,
2007 to Dec., 2012, and the expressions of CD44 v6 and E-cad gene proteins in these samples were detected by
immunohistochemical method. Results: In the tissue without lymphatic metastasis, the positive expression rate
of CD44 v6 was significantly lower, whereas the normal expression rate of E-cad was notably higher than that
with lymphatic metastasis (55.6 % vs.78.4% ,47.2% vs.21.6%), and both differences had statistical significance
(P<0.05). Besides, CD44 v6 and E-cad expressions had a significant correlation in the NSCLC tissue with lymphatic
metastasis (P<0.05). Conclusions: The positive expression of CD44 v6 and abnormal expression of E-cad may
play a very important role in promoting lymphatic metastasis of NSCLC, with synergistic effect. Hence, detection

of CD44 v6 and E-cad expressions is conductive to judging the lymphatic metastasis in NSCLC.
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Introduction

As the most essential biological characteristic in
malignant tumors, infiltration and metastasis are the
leading cause for the deaths of patients with tumors. At
present, the morbidity and mortality of lung cancer are
the highest among malignant tumors all over the world, in
which most of them result from infiltration and metastasis
(Li et al., 2013; Fei et al., 2013; Huang et al., 2013; Cui
et al., 2014; Hou et al., 2014). In recent years, relevant
studies have revealed that cell adhesion molecules (CAMs)
CD,, v6 and E-cadherin (E-cad) are closely associated
with infiltration and metastasis in a variety of tumors
(Amirghofran et al., 2008; Wendt et al., 2011; Shiwu
et al., 2012). Additionally, being the most commonly-
encountered metastatic pathway in lung cancer, lymphatic
metastasis not only affects the tumor staging, but also
influences patients’ prognosis (Cazes et al.,2014). Hence,
in this study, the expressions of CD,, v6 and E-cad in non-
small cell lung cancer (NSCLC) tissue were detected by
immunohistochemical method, and their correlation with
the lymphatic metastasis of NSCLC was investigated so
as to provide evidences for NSCLC clinical treatment.

Materials and Methods

General data

Eighty-seven tissue samples obtained from patients
with primary NSCLC were collected in Beijing Chest
hospital from Dec., 2007 to Dec., 2012, all of which were
resected by operation and wrapped by paraffin. Among 87
patients, there were 55 and 32 cases in males and females,
respectively. They were at the age of 39~76, with the mean
age of 57.6. Fifty-one suffered from lymphatic metastasis,
but 36 didn’t encounter. By comparison to the pathological
grading and clinical staging, lymphatic metastasis and
histological types in lung cancer, there were no significant
differences (P>0.05), with better compatibility.

Reagents

Rabbit anti-human CD,, v6 polyclonal antibody
(BA0454), a serious of E-cad immunohistochemical
reagents (SA2029) and SABC kits purchased from Beijing
Solarbio Technology Co., Ltd.

Methods
All samples were sliced up continuously, with
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Table 1. Relationship Between CD,, v6 and E-cad
Expressions and Lymphatic Metastasis in NSCLC
[n(%)]

Table 2. Correlation of CD,, v6 and E-cad Expressions
in the NSCLC Tissue with Lymphatic Metastasis
[n(%)]

Cell adhesion Expression Metastasis No metastasis

molecules (n=51) (n=36)
CD,, v6 Positive expression 40 (78 4)** 20 (55.6)"
Negative expression 11 (21.6) 16 (44 4)"
E-cad Abnormal expression 40 (78 4)** 19 (52.8)"
Normal expression 11 (21.6) 17 (47.2)"
Compared with negative/normal expression, **P<0.01;

Compared with metastasis, ”P<0.05

the thickness of 4 um. CD,, v6 and E-cad were given
immunohistochemical and HE staining, respectively, in
which the steps of immunohistochemical staining were
performed according to the instructions in the kit. The
known section with positive staining tissue was considered
as the positive, while phosphate buffer solution (PBS) as
the negative control instead of primary antibodies.

Evaluation Criteria

Evaluation on the positive expression of CD,, v6: take
brown yellow granules in cell membrane and/or cytoplasm
as positive cells, and the number of positive cells >10%
being positive expression (Tran et al., 1997).

Evaluation on the normal expression of E-cad: take
brown yellow granules with the same thickness in cell
membrane as positive cells, and the number of positive
cells >50% being normal expression, <50% being
abnormal expression (Sulzer et al., 1998).

The percent computational method of positive cell
number: first, select five high power fields (10x40 times)
from each section, count 100 tumor cells randomly in
each high power field, and then calculate the percentage of
tumor cells with positive expression, finally calculate the
percent mean value of tumor cells with positive expression
in five high power fields, namely the percentage of tumor
cells with positive expression in each section.

Statistical data analysis

SPSS 13.0 statistical software was used to analyze
the data in this study. x* test was applied to compare
the positive rate, and Fisher’s exact test to analyze the
correlation between CD,, v6 and E-cad expressions in
NSCLC tissue with lymphatic metastasis. P<0.05 was
considered to be statistically significant.

Results

Relationship between CD,,,v6 and E-cad expressions and
lymphatic metastasis in NSCLC

In the tissue with lymphatic metastasis, both CD,, v6
positive expression rate and E-cad abnormal expression
rate were obviously higher than their negative and normal
expression rates, with statistical significance (P<0.01);
in the tissue without lymphatic metastasis, there were
no significant differences by comparison to negative and
positive expression rates of CD,, v6 as well as abnormal
and normal expression rates of E-cad (P>0.05).

In the tissue without lymphatic metastasis, the
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CD,, v6 E-cad Total cases
+ -

+ 6(11.8) 35 (68.6) 41 (80.4)

- 5(9.8) 5(9.8) 10 (19.6)

Total cases 11 (21.6) 40 (78 .4) 51 (100.0)

positive expression rate of CD,, v6 was significantly
lower, whereas the normal expression rate of E-cad was
notably higher than that with lymphatic metastasis (55.6%
vs. 78.4%, 47.2% vs. 21.6%), and both differences had
statistical significance (P<0.05) (Table 1).

Correlation of CD,, v6 and E-cad expressions in the
NSCLC tissue with lymphatic metastasis

Among 51 NSCLC tissue samples with lymphatic
metastasis, there were 35 ones (68.6%) with E-cad
abnormal expression and CD,, v6 positive expression,
only 6 (11.8%) with E-cad normal expression and 5
(9.8%) with CD,, v6 negative expression. It could been
seen that CD,, v6 and E-cad expressions had a significant
correlation in the NSCLC tissue with lymphatic metastasis
(P<0.05).

Discussion

Lung cancer is one of the most commonly-encountered
malignant tumors, with the highest mortality. In
America, the mortality caused by lung cancer exceeds
the summarization of breast cancer, colon cancer and
prostate cancer. Although some therapeutic measures
like chemotherapy, radiotherapy and surgery have been
improved greatly, the 5-year survival rate of lung cancer
is still very low, in which NSCLC is the most common,
approximately accounting for 80%, and most patients are
at the advanced stage of metastasis when diagnosed (Li et
al.,2012; Liuetal.,2012; Liuetal.,2013; Luetal.,2013;
Lu et al., 2013; Yan et al., 2013; Yin et al., 2013; Yin et
al., 2013;Yip et al., 2014). In 1991, Liotta first proposed
three-step theory of tumor cells on infiltration and
metastasis, namely adhesion, degradation and migration.
He believes that tumor metastasis refers to tumor cells
breaking away from primary lesions adhere to the
extracellular matrix (ECM) structures, then degrade ECM
and migrate by degrading matrix. During this process, the
abnormal expression of cell adhesion molecules makes
intracellular adhesion and that between tumor cells and
other cells changed, consequently inhibiting or promoting
the infiltration and metastasis of tumor cells (Liotta
et al., 1991). Surgery is the optimal therapy for early
NSCLC, whereas the major factor that affects surgery
results is presence or absence of lymphatic metastasis.
Additionally, as the primary metastatic pathway in lung
cancer, lymphatic metastasis is also the principal factor
that affects the radical resection and prognosis in NSCLC
(Lietal.,2013; Nentwich et al., 2013).

Inrecent years, CD,, v6 and E-cad are regarded as two
subtypes of CAMs closely related to tumor infiltration
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and metastasis. Human leukocyte differentiation antigen
CD,, gene is composed of 20 highly-conservative exons
respectively consisting of 10 constitutive and variant
exons. CD,, v6, a sort of transmembrane glycoprotein
formed by the insertion of the 6th variant exon into mRNA
in the process of transcription, has the function of binding
various ligands including hyaluronic acid in extracellular
region. Its intracellular region can be considered as the
substrate of protein kinase C (PKC) to be phosphorylated
so as to involve in the process of signal transmission. CD,,
v6 exerts crucial effects in terms of regulating intracellular
adhesion, mutual adhesion between cells and ECM and
relevant cell migration. Glinthert et al. first proposed CD,,,
v6 was associated with tumor metastasis (Giinthert et al.,
1991). Recently, studies have also demonstrated that CD M
v6 is abnormally expressed in a variety of human tumors,
intimately related to tumor formation, progression and
metastasis (Kawano et al., 2005; Chai et al., 2007). The
results in this study revealed that the positive expression
rate of CD,, v6 in the tissue without lymphatic metastasis
(55.6%) was significantly lower than that with lymphatic
metastasis (78.4%), suggesting that CD,, v6 may promote
Iymphatic metastasis in NSCLC. Besides, it could also be
seen that CD,, v6 was positively associated with lymphatic
metastasis in NSCLC, but not highly expressed in all
metastatic tissues, indicating that CD,, v6 is not the only
factor that can promote NSCLC metastasis.

The protein coded by E-cad gene, a transmembrane
glycoprotein with 124 KD of relative molecular weight,
is essential in the mutual connection of endothelial
cells. The zippered structure can be formed between
extracellular amino terminal of E-cad and the amino
terminal of its adjacent cells under the presence of calcium
ions, namely anti-parallel dimer, which can promote
the intracellular connection more closely. However, the
intracellular carboxyl terminal can cause E-cad to adhere
to cytoskeleton indirectly, consequently stabilizing the
cell morphology and location and exerting its effects
of induced differentiation, cell adhesion and metastatic
inhibition (Warrington et al., 2013). The research made
by Frixen et al showed that E-cad was closely related to
the infiltration and metastasis of tumor cells (Frixen et al.,
1991). At present, a lot of researches have also revealed
that loss of E-cad adhesion function is key for cells to
achieve the high invasion (Dursun et al., 2007; Kolesnik
et al., 2013). The results in this study demonstrated that
the normal expression rate of E-cad in the tissue without
lymphatic metastasis was notably higher than that with
lymphatic metastasis, suggesting that E-cad abnormal
expression is intimately associated with the lymphatic
metastasis in NSCLC. And meanwhile, there were 35
tissue samples with E-cad abnormal expression and
CD,, v6 positive expression, only 6 with E-cad normal
expression and 5 with CD,, v6 negative expression,
indicating that E-cad abnormal expression makes tumor
cells break away from primary lesions and CD,, v6
positive expression endows them with stronger motor
ability, they are correlated with each other instead of two
independent processes. It can be concluded that CD,,
v6 and E-cad have a synergistic effect in the process of
NSCLC lymphatic metastasis.
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To sum up, the positive expression of CD,, v6 and
abnormal expression of E-cad may play a very important
role in promoting lymphatic metastasis of NSCLC,
with synergistic effect. Hence, detection of CD,, v6 and
E-cad expressions is conductive to judging the lymphatic
metastasis in NSCLC.

Acknowledgements

This study was supported by Beijing Municipal Science
& Technology Commission (No. Z13110700220000).

References

Amirghofran Z, Jalali SA, Hosseini SV, et al (2008). Evaluation
of CD,, and CD44v6 in colorectal carcinoma patients:
soluble forms in relation to tumor tissue expression and
metastasis. J Gastrointest Cancer,39, 73-8.

Cazes A, Gibault L, Rivera C (2014). Lymphatic extension
and lymphangiogenesis in non-small cell lung cancer. Rev
Pneumol Clin, Epub ahead of print.

Chai LX, Sun KL, Guo LP, et al (2007). Expression of ezrin and
CD,,-v6 in human esophageal squamous cell carcinoma and
its clinical significance. Chin J Oncol, 29, 685-8.

Cui L, Liu XX, Jiang Y, et al (2014). Phase II Study on
dose escalating schedule of paclitaxel concurrent with
radiotherapy in treating patients with locally advanced
non-small cell lung cancer. Asian Pac J Cancer Prev, 15,
1699-702.

Dursun P, Yuce K, Usubutun A, e al (2007). Loss of epithelium
cadherin expression is associated with reduced overall
survival and disease-free survival in early-stage squamous
cell cervical carcinoma. Int J Gynecol Cancer, 17, 843-50.

Fei ZH, Yao CY, Yang XL, et al (2013). Serum BMP-2 up-
regulation as an indicator of poor survival in advanced
non-small cell lung cancer patients. Asian Pac J Cancer
Prev, 14, 5293-9.

Frixen UH, Behrens J, Sachs M, et al (1991). E-cadherin-
mediated cell-cell adhesion prevents invasiveness of human
carcinoma cells. J Cell Biol, 113, 173-85.

Giinthert U, Hofmann M, Rudy W, et al (1991). A new variant
of glycoprotein CD,, confers metastatic potential to rat
carcinoma cells. Cell, 65, 13-24.

Hou ZB, Lu KJ, Wu XL, et al (2014). In vitro and in vivo
antitumor evaluation of berbamine for lung cancer treatment.
Asian Pac J Cancer Prev, 15,1767-9.

Huang XE, Tian GY, Cao J, et al (2013). Pemetrexed as a
component of first-, second- and third- line chemotherapy
in treating patients with metastatic lung adenocarcinoma.
Asian Pac J Cancer Prev, 14, 6663-7.

Huang XE, Wei GL, Huo JG, et al (2013). Intrapleural or
intraperitoneal lobaplatin for treatment of patients with
malignant pleural effusion or ascites. Asian Pac J Cancer
Prev, 14,2611-4.

Kawano T, Yanoma S, Nakamura Y, et al (2005). Evaluation of
soluble adhesion molecules CD,, (CD,,st,CD,,v5,CD,,v6),
ICAM-1, and VCAM-1 astumor markers in head and neck
cancer. Am J Otolaryngol, 26, 308-13.

Kolesnik AP, Shevchenko Al, Tumanskii VA, et al (2013). Effect
of the intercellular adhesion molecule E-cadherin on the
prognosis of non-small cell lung cancer. Arkh Patol,75,30-3.

Li C,Hong W (2013). Research status and funding trends of lung
cancer biomarkers. J Thorac Dis, 5, 698-705.

Li ZM, Ding ZP, Luo QQ, et al (2013). Prognostic significance
of the extent of lymph node involvement in stage II-N1 non-
small cell lung cancer. Chest, 144, 1253-60.

2223



Chong-Yu Su et al

Li CG, Huang XE, Xu L, et al (2012). Clinical application of
serum tumor associated material (TAM) from non-small cell
lung cancer patients. Asian Pac J Cancer Prev, 13,301-4.

Liotta LA, Stetler-Stevenson WG (1991). Tumor invasion and
metastasis: an imbalance of positive and negative regulation.
Cancer Res, 51, 5054s-9s.

Liu W, LiSY,Huang XE, et al (2012). Inhibition of tumor growth
in vitro by a combination of extracts from Rosa roxburghii
Tratt and Fagopyrum cymosum. Asian Pac J Cancer Prev,
13,2409-14.

Liu YC, Zhou SB, Gao F, et al (2013). Chemotherapy and
late course three dimensional conformal radiotherapy for
treatment of patients with stage III non- small cell lung
cancer. Asian Pac J Cancer Prev, 14, 2663-5.

Lu YY, Huang XE, Xu L, et al (2013). Potential predictors of
sensitivity to pemetrexed as first-line chemotherapy for
patients with advanced non-squamous NSCLCs. Asian Pac
J Cancer Prev, 14, 2005-8.

Lu YY, Huang XE, Cao J, et al (2013). Phase II study on
Javanica oil emulsion injection (Yadanzi®) combined
with chemotherapy in treating patients with advanced lung
adenocarcinoma. Asian Pac J Cancer Prev, 14,4791-4.

Nentwich MF, Bohn BA, Uzunoglu FG, et al (2013). Lymphatic
invasion predicts survival in patients with early node-
negative non-small cell lung cancer. J Thorac Cardiovasc
Surg, 146, 781-7.

Shiwu WU, Lan Y, Wenqing S, et al (2012). Expression and
clinical significance of CD82/KAI1 and E-cadherin in non-
small cell lung cancer. Arch Iran Med, 15,707-12.

Sulzer MA, Leers MP, van Noord JA, et al (1998). Reduced
E-cadherin expression is associated with increased lymph
node metastasis and unfavorable prognosis in non-small
cell lung cancer. Am J Respir Crit Care Med,157,1319-23.

Tran TA, Kallakury BV, Sheehan CE, et al (1997). Expression of
CD,, standard form and variant isoforms in non-small cell
lung carcinomas. Hum Pathol, 28, 809-14.

Warrington SJ, Strutt H, Strutt D et al (2013). The Frizzled-
dependent planar polarity pathway locally promotes
E-cadherin turnover via recruitment of RhoGEF2.
Development, 140, 1045-54.

Wendt MK, Taylor MA, Schiemann BJ, et al (2011). Down-
regulation of epithelial cadherin is required to initiate
metastatic outgrowth of breast cancer. Mol Biol Cell, 22,
2423-35.

Yan HA, Shen K, Huang XE, et al (2013). Clinical study on
mannan peptide combined with TP regimen in treating
patients with non-small cell lung cancer. Asian Pac J Cancer
Prev, 14, 4801-4.

Yin HT, Tian QZ, Guan L, et al (2013). In vitro and in vivo
evaluation of the antitumor efficiency of resveratrol against
lung cancer. Asian Pac J Cancer Prev, 14, 1703-6.

Yin HT, Zhang DG, Wu XL, et al (2013). In vivo evaluation of
curcumin-loaded nanoparticles in a A549 xenograft mice
model. Asian Pac J Cancer Prev, 14, 409-12.

Yip C, Cook GJ, Weeks A, et al (2014). Imaging assessment of
lung tumor angiogenesis: insights and innovations. Semin
Respir Crit Care Med, 35, 112-28.

2224 Asian Pacific Journal of Cancer Prevention, Vol 15, 2014



