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The Expression of Extracellular Signal Regulated Kinase (ERK) in
Non-Small Cell Lung Carcinoma

Se Hoon Kim, Hyung Jung Kim', Young Nyun Park and Sang-Ho Cho

Departments of Pathology and 'Internal Medicine, Yonsei University College of Medicine, Seoul,

Background : Although it was suggested that constitutive extracellular signal regulated
kinase (ERK) activation plays a pivotal role in intracellular signal transduction related to onco-
genesis, a consistent relationship between constitutive ERK activation and oncogenesis has
not yet been clearly demonstrated. The purpose of this study is to evaluate the expression
frequencies and pattern of phosphorylated ERK (p-ERK) in the non-small cell lung carcino-
ma (NSCLC) and to evaluate whether p-ERK is a useful prognostic factor. Methods : One
hundred sixty cases of NSCLC tissue specimens were investigated by immunohistochemical
staining for p-ERK. Clinicopathologic values (tumor stage, cell type, differentiation and pres-
ence of metastasis) and p-ERK expression of normal alveolar pneumocytes around NSCLC
were compared with the incidence of tumor p-ERK expression. Results : Fifty-three out of
160 cases (33%) of NSCLC showed expression of p-ERK. There was no statistical correla-
tion between the expression of p-ERK in the NSCLC neoplastic cells and the corresponding
tumor stage, cell type and presence of metastasis. There was statistical significance between
the expressions of p-ERK in alveolar pneumocytes around NSCLC (odds ratio: 6.130). Con-
clusions : Based on these results, we suggest that p-ERK expression is not useful in pre-
dicting the prognosis of NSCLC. In regard to the theory of “field cancerization” and the phe-
nomenon of “allele-specific loss or allele-specific mutations”,
ERK expression in alveolar pneumocytes around NSCLC suggests that constitutive ERK
activation is involved in the early stage of NSCLC carcinogenesis rather than in proliferation,
differentiation or metastasis of NSCLC.
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Table 1. The clinicopathologic features of non-small cell lung
carcinoma (n=160)

Age (year) Mean=+SD 61.07+9.51
Range 37-83

Sex Male 132 (82.5%)
Female 28 (17.5%)
Stage 1A 16 (10.0%)
B 46 (28.8%)

1A 8 (5.0%)
1B 22 (13.7%)
A 41 (25.6%)

1B 13 (8.1%)

v 14 (8.8%)
Cell type SCC 5 (53.1%)
Adenocarcinoma 75 (46.9%)
Differentiation Well 3 (26.9%)
Moderately 7 (48.1%)
Poorly 40 (25.0%)

SCC: squamous cell carcinoma.
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Fig. 1. Immunohistochemical staining for p-ERK shows intense
nuclear and weak cytoplasmic staining in the squamous cell car-
cinoma of lung (A), adenocarcinoma of lung (B), infiltrating ductal
carcinoma of breast (C) and renal cell carcinoma (D).
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Table 2. Frequency of p-ERK expression in tumor according to the clinicopathologic parameters

Tumor p-ERK expression

Parameters N (%) p value
0 +1 +2 +3
Stage | 62 (38.8%) 38 (23.8%) 12 (7.5%) 8(5.0%) 4(2.5%) NS
Il 30(18.7%) 23 (14.4%) 6(3.8%) 1(6.2%) 0(0.0%)
1l 54 (33.8%) 37 (23.1%) 14 (8.8%) 2(1.3%) 1(0.6%)
\% 14 (8.7%) 9(5.6%) 3(1.9%) 2(1.3%) 0(0.0%)
Celltype SCC 85 (53.1%) 62 (38.8%) 17 (10.6%) 5(3.1%) 1(0.6%) NS
Adenocarcinoma 75 (46.9%) 45 (28.1%) 18 (11.6%) 8(5.0%) 4(2.5%)
Differentiation Well 43 (26.9%) 22 (13.8%) 14 (8.8%) 5(3.1%) 2(1.3%) NS
Moderately 77 (48.1%) 56 (35.0%) 12 (7.5%) 6(3.8%) 3(1.9%)
Poorly 40 (25.0%) 29 (18.1%) 9(5.6%) 2(1.3%) 0(0.0%)
Metastasis Absent 71(44.4%) 46 (28.8%) 13 (8.1%) 8(5.0%) 4(2.5%) NS
Present 89 (55.6%) 61(38.1%) 22 (13.8%) 5(3.1%) 1(0.6%)

p-ERK: phosphorylated extracellular signal regulated kinase, SCC: squamous cell carcinoma.
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Fig. 2. Immunohistochemical staining for phosphorylated extra-
cellular signal regulated kinase shows intense nuclear and weak
cytoplasmic staining in the alveolar pneumocytes (A), around
non-small cell lung carcinoma, endothelial cells (B), stromal cells
(C) and smooth muscle cells (D).

Fig. 3. Immunohistochemical staining for phosphorylated extra-
cellular signal regulated kinase shows intense nuclear staining in
the alveolar pneumocytes (arrow).
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Table 3. Comparision of p-ERK expressioin in tumor cells and
alveolar pneumocytes (odds ratio=6.130)

Normal alveolar pneumocytes

- — Total
Negative Positive
Tumor  Negative 87 (54.4%) 20(125%) 107 (66.9%)
Positive 22 (13.6%) 31(19.4%) 53(33.1%)
Total 109 (68.1%) 51(31.9%) 160 (100%)

p-ERK: phosphorylated extracellular signal regulated kinase.
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