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Macrophages are among the most abundant 
immune cells in the tumor microenvironment, where 
they are known as tumor-associated macrophages 
(TAMs). Substantial evidence indicates that TAMs 
generally play protumoral roles in the primary as well 
as metastatic sites (Noy and Pollard, 2014). TAMs are 
also known to interfere with several tumor therapeutic 
modalities, such as chemotherapy, irradiation, and 
immunotherapy. In general, depletion of M2-like 
TAMs or reprogramming them into M1-like pheno-
type enhances the efficacy of these therapies (Rolny 
et al., 2011; de Palma and Lewis, 2013; Germano et 
al., 2013).  

Chemotherapy has been shown to increase 
macrophage infiltration in human breast cancer tis-
sues and the ratio of CD68/CD8 expression predicts 
the patient response to the treatment (DeNardo et al., 
2011). TAMs have been known to promote breast 
cancer progression and increase therapy resistance 
through mechanisms such as the enhancement of 
angiogenesis, tumor cell proliferation and invasive-
ness by producing growth factors such as vascular 
endothelial growth factor (VEGF), epidermal growth 
factor (EGF) and FGF2 (Jiang, 2014). However, im-
proved efficacy of chemotherapy by the means of 
TAM depletion has been shown to be dependent on 
the enhanced anti-tumor activity of CD8+ T cells 
(DeNardo et al., 2011). How TAM suppresses CD8+ 

T cells was poorly known. Using two mouse breast 
cancer models, Ruffell et al. (2014) recently demon-
strated that chemotherapy-induced macrophage infil-
tration suppresses dendritic cell (DC) production of 
IL-12, which in turn inhibits CD8+ T cell activity, and 
limits the efficacy of the chemotherapy. They first 
showed that macrophages express the highest levels 
of IL-10 among tumor infiltrating leukocytes, in-
cluding Treg cells, which are known to be a major 
source of IL-10 in other murine tumor models 
(Stewart et al., 2013). IL-10 signaling blockade with 
an anti-IL-10R mAb improves the efficacy of paclitaxel 
and carboplatin therapies in the mouse mammary 
tumor virus-polyoma middle T (MMTV-PyMT) lu-
minal B-type and the C3(1)-TAg triple negative 
breast cancer models, suggesting that IL-10 limiting 
the chemotherapy efficacy is a generalizable phe-
nomenon in breast cancers. Anti-IL-10R mAb treat-
ment was next shown to increase the number of in-
filtrated CD8+ T cells in the tumor microenvironment, 
and depletion of CD8+ T cells ablated the beneficial 
effect of anti-IL-10R mAb, confirming that the ther-
apeutic efficacy of anti-IL-10R mAb depends on the 
activity of CD8+ T cells. Ruffell et al. (2014) went on 
to show that anti-IL-10R mAb treatment does not 
affect macrophage recruitment as well as its polari-
zation and function following chemotherapy; in ad-
dition, anti-IL-10R mAb also does not directly alter 
the proliferation and function of CD8+ T cells, sug-
gesting that IL-10 may indirectly suppress CD8+ T 
cell activity by acting on another cell type. Indeed, 
they found that tumor infiltrating DCs express much 
high levels of IL-10R than that of CD8+ T cells. They 
next demonstrated that IL-10 suppresses DC produc-
tion of IL-12, and blockade of the IL-12/IL-12R 
pathway abolished the beneficial effect of anti-IL-10R 
mAb. Because IL-12 is a cytokine known to promote 
CD8+ T cell proliferation and its effector function 
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(Trinchieri, 2003), a novel mechanism by which 
macrophage suppresses the chemotherapeutic efficacy 
was established. This mechanism is that macrophage- 
produced IL-10 suppresses DC expression of IL-12, 
which then leads to decreased CD8+ T cell infiltration 
and activity and increased chemotherapy resistance. 
Ruffell et al. (2014) further validated some of their 
preclinical findings in patients. They showed that 
increased IL-10 expression is common in human 
breast cancer tissues, and high expression levels of 
IL-12A are associated with a better pathological com-
plete response to chemotherapy. 

In summary, Ruffell et al. (2014) have provided 
compelling evidence showing that the IL-10/IL-10R 
and IL-12/IL-12R pathways may play essential roles 
in the pathological response following breast cancer 
chemotherapy-induced TAM recruitment, and tar-
geting these pathways may decrease chemotherapy 
resistance and improve the overall outcome.  
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中文概要 
 

题 目：巨噬细胞产生的白介素-10 降低乳腺癌的化疗疗效 
概 要：本文简单介绍了最近发表在《肿瘤细胞》（Cancer 

Cell）上的一篇关于如何提高乳腺癌化疗疗效的

文章。这篇文章发现了乳腺癌化疗可以导致促肿

瘤生长的巨噬细胞数量的增多，这些巨噬细胞可

以产生大量的白介素-10（IL-10），从而抑制肿

瘤内树突状细胞 IL-12 的产生，由此抑制具细胞

毒性的 CD8+ T 细胞的功能，最终降低化疗疗效。

除此之外，文章还证明了阻断 IL-10 的功能可以

促进乳腺癌化疗效果。这篇文章因此提出了可以

降低乳腺癌化疗耐受的一种新的治疗靶点。 
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