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摘要 检测乳腺癌患者肿瘤原位组织的一群髓系来源抑制细胞（MDSCs）中吲哚胺2，3双加氧酶（indoleamine-2， 3-

dioxygenase，IDO）的表达情况，探讨IDO对MDSCs介导T淋巴细胞免疫抑制作用的影响。方法：收集30例乳腺癌患者的肿瘤组织和

外周血及30例健康供者外周血， 将肿瘤组织制成单细胞悬液，采用免疫磁珠技术分选肿瘤单细胞悬液中CD33+ MDSCs和健康供者

外周血中的CD33+细胞，应用Western blot和PCR方法检测MDSCs中IDO的表达情况。将肿瘤组织来源MDSCs和异体T淋巴细胞按照

1：1比例混合培养3天，在加用和不加IDO特异性抑制剂1-MT条件下，利用Annexin-V凋亡试剂盒检测各组T淋巴细胞凋亡率，利用

ELISA法检测各组T淋巴细胞分泌的细胞因子量。结果：Western blot和PCR检测发现MDSCs中IDO过表达。T细胞单独培养时凋亡率

为（2.40±0.66）%， MDSCs 和T细胞共孵育组中T细胞凋亡率为（12.30±0.80）%，比T细胞单独培养时显著升高（P<0.05），

在共孵育过程中加用1-MT组的T细胞凋亡率为（3.30±0.58）%，与不加1-MT组比较差异具有统计学意义（P<0.05）。细胞因子检测

的结果发现MDSCs促进T淋巴细胞TGF-β、IL-10的释放，抑制IFN-γ的分泌，而对IL-4和IL-12的分泌影响并不明显，而加用1-MT后

MDSCs 和T淋巴细胞共孵育组中TGF-β、IL-10的分泌水平与未加1-MT组相比显著降低，IFN-γ的分泌显著增加（P<0.05）。结论：在

乳腺癌患者中，原位肿瘤组织来源的MDSCs对T细胞具有明显的免疫抑制作用；IDO在此群细胞中有过表达，MDSCs发挥免疫抑制

作用与IDO密切相关。
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Abstract： This study aimed to explore the secretion of indoleamine-2, 3-dioxygenase ( IDO ) in myeloid-derived suppressor cells 

( MDSCs ) and its role in immunosuppression and to analyze the relevant impact of MDSCs on T cell proliferation and cytokine 

secretion. Methods: Peripheral blood samples were obtained from 30 breast cancer patients and 30 healthy volunteers from Tianjin 

Medical University Cancer Institute and Hospital. Breast cancer samples were also acquired from the patients. T cells from the 

peripheral blood of healthy volunteers and MDSCs from the primary focus of the tumor were separated through a magnetic cell 

sorting system. IDO expression was determined using Western blot and PCR separately. MDSC-induced T cell apoptosis was 

detected by flow cytometry. The role of IDO in MDSC immunosuppression was investigated using 1-MT. Cytokine secretion was 

determined by ELISA. Results: Up-regulated IDO expression was found in MDSCs. T cell apoptosis in the group with T cell culture 

alone, the group with co-culture of MDSCs and T cell, and that with co-culture of MDSCs, T cell, and 1-MT was ( 2.90 ± 0.66 ) %, 

( 12.30 ± 0.80 ) %, and ( 5.90 ± 0.58 ) %, respectively. There were significant differences in the T cell apoptosis rate between the 

group with T cell culture alone and co-culture of MDSCs and T cell. The tumor-derived MDSCs could promote TGF-β and IL-10 

secretion and could inhibit IFN-γ secretion dramatically. However, the differences in the secretion of IL-4 and IL-12 were not 

statistically significant. After incubation with 1-MT, the differences in apoptosis rate between the T cell-alone culture group and the 

incubation group were not significant. Conclusion: IDO expression is upregulated in MDSCs from the primary site of breast cancer. 

The upregulation of IDO expression may be an important mechanism for the immunosuppression of MDSCs. 
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