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目的      从肿瘤局部分离衰竭性CD8+T淋巴细胞（CD8+PD-1+T细胞），并对其功能进行

研究，初步探讨机体免疫系统无法有效杀伤和清除肿瘤的原因。      方法        

C57BL/6小鼠皮下注射Lewis肺癌细胞株建立小鼠肿瘤模型。将肿瘤制成单细胞悬液

后，染细胞表面标志。采用流式细胞术从肿瘤局部分选CD8
+
PD-1

+
T淋巴细胞及CD8

+
PD-

1-T淋巴细胞，体外经非特异性刺激后行细胞内因子染色，检测IFN-γ分泌能力。CFSE细

胞染色检测其增殖活性。      结果        肿瘤局部成功分离得浸润性CD8
+
T淋巴细胞，

其中将近80%的细胞高表达衰竭表型PD-1
+
。CFSE结果显示CD8

+
PD-1

+
T细胞较CD8

+
PD-1

-

T细胞增殖活性明显下降；细胞内因子染色后流式细胞术检测结果显示肿瘤局部

CD8+PD-1+T细胞较CD8+PD-1-T细胞 IFN-γ分泌能力降低约50%。      结论        肿瘤局

部存在一群免疫衰竭性T细胞，可能参与了肿瘤的免疫逃逸。  

Objective       To identify the biological function of tumor-infiltrating CD8+PD-1+ 

T-lymphocytes in Lewis lung cancer.       Methods       The implanted tumor 

model was established by subcutaneous injection of Lewis lung cancer cells into 

C57BL/6 mice. CD8+PD-1+ T-lymphocytes and CD8+PD-1- T-lymphocytes were 

isolated from transplanted tumors by flow cytometry and labeled with CFSE to 

follow their proliferation. The IFN-γ level in isolated cells was analyzed by 

intracellular cytokine staining.       Results       CD8+ T-lymphocytes existed in 

transplanted tumors. Some of those CD8+ T-lymphocytes also expressed PD-1, 

which has been identified as a marker of exhausted T cells. In comparison with 
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CD8+PD-1- T-lymphocytes, the proliferation rate of CD8+PD-1+ T-lymphocytes 

significantly decreased and the IFN-γ secretion was suppressed.       

Conclusion        The tumor-infiltrating CD8+ T-lymphocytes that express PD-1 do 

not have normal function, which may be the reason for tumor-infiltrating 

lymphocytes not killing tumor cells effectively. 
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