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Janus-faced Kupffer cells in tumor metastasis
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I( upffer cells are the resident liver

acrophages of the liver; other tis-
sues also have resident immune cells
e.g., microglia in the brain.! These cells
have a distinct embryonic lineage when
compared with circulating myeloid cells.
In both the liver and brain micro-envi-
ronments activation of their resident
immune cells results in the synthesis of
multiple growth factors and cytokines
which stimulate tumor growth and that
in part provide the permissive “soil”
in which the tumor “seed” grows.>® In
the manuscript by Wen et al., studies
defined whether liver localized Kupffer
cells supported or inhibited the growth
of colorectal tumor metastases in an
immune competent animal model.* The
authors also determined whether the
most important changes in the biology of
metastatic tumors were associated with
the numbers of CD3-positive T cells
and the numbers of VEGF and iNOS

expressing cells.

Using chemical means, deletion of the
Kupffer cells from the liver enhanced the
number of colorectal metastatic lesions in
the liver within 16 d. This effect could
either be directly due to the initial Kupffer
cell depopulation itself or more likely due
to the repopulation of activated Kupffer
cells back throughout the liver which
began at day 3 and continued to comple-
tion by day 16. The situation regarding
Kupffer cells was reversed in established
tumors; in established tumors deletion of
Kupffer cells at day 18, albeit at a very late
stage of growth resulted in less tumor load
within the liver; indeed the resultant loss
of tumor burden comparing Kupffer cell
deletion at day 14 to day 18 was striking.

Cancer Biology & Therapy

The loss of Kupffer cells at this late stage
of tumor growth correlated with inva-
sion of CD3* T cells into the tumor and
increased iNOS levels, suggestive of an
activated anti-tumor immune response.
Studies by other groups have argued that
tumor macrophage infiltration and T-cell
infiltration into tumors is often associated
with a favorable prognosis possibly as mac-
rophages can stimulate T-regulatory cell
invasion into tumors.’®

The present studies also raise the ques-
tion as to whether Kupffer cells can be
considered as a therapeutic target in the
treatment of liver cancer or in the devel-
opment of metastatic colon cancer. Drugs
such as cyclosporine A, NSAIDs, and
drugs that modulate multiple sclerosis
and arthritis could all be considered as
immune cell modulators that could also
act to dampen the function of activated
Kupffer cells and the resultant expres-
sion of paracrine cytokines.” Because the
model system used in the present studies
involved a chemical rather than induc-
ible genetic approach, the precise roles
of Kupffer cell deletion and activated
Kupffer cell repopulation in the initial
growth of colorectal tumors cannot easily
be separated, but negative data showing
depletion of Kupffer cells having no effect
on during the establishment and initial
growth of tumors would suggest a modest
role in tumor establishment during this
early phase; the fact that the modest dif-
ference in tumor growth seen at day 16
was not evident at day 21 would suggest
this is a transient effect.”” Collectively,
the data in the present studies provides a
fascinating insight into how the resident
macrophages of the liver can regulate
tumor growth.

875



Disclosure of Potential Conflicts of Interest

No potential conflicts of interest were

disclosed.

Acknowledgments

PD is funded by R01 DK52825.

876

References

Schulz C, Gomez Perdiguero E, Chorro L, Szabo-
Rogers H, Cagnard N, Kierdorf K, Prinz M, Wu B,
Jacobsen SE, Pollard JW, et al. A lineage of myeloid
cells independent of Myb and hematopoietic stem
cells. Science 2012; 336:86-90; PMID:22442384;
htep://dx.doi.org/10.1126/science.1219179

Morgan SC, Parker CC. Local treatment of metastat-
ic cancer--killing the seed or disturbing the soil? Nat
Rev Clin Oncol 2011; 8:504-6; PMID:21647193;
hetp://dx.doi.org/10.1038/nrclinonc.2011.88
Langley RR, Fidler IJ. The seed and soil hypothesis
revisited--the role of tumor-stroma interactions in
metastasis to different organs. Int J Cancer 2011;
128:2527-35; PMID:21365651;  http://dx.doi.
org/10.1002/ijc.26031

Wen SW, Ager EI, Christophi C. Bimodal role
of Kupffer cells during colorectal cancer liver
metastasis. Cancer Biol Ther 2013; 14:606-13;
PMID:23792646;  http://dx.doi.org/10.4161/
cbt.24593

Tsutsui S, Yasuda K, Suzuki K, Tahara K, Higashi
H, Era S. Macrophage infiltration and its prognostic
implications in breast cancer: the relationship with
VEGEF expression and microvessel density. Oncol Rep
2005; 14:425-31; PMID:16012726

Forssell ], Oberg A, Henriksson ML, Stenling R, Jung
A, Palmqvist R. High macrophage infiltration along
the tumor front correlates with improved survival
in colon cancer. Clin Cancer Res 2007; 13:1472-9;
PMID:17332291; http://dx.doi.org/10.1158/1078-
0432.CCR-06-2073

Komohara Y, Ohnishi K, Kuratsu J, Takeya M.
Possible involvement of the M2 anti-inflammatory
macrophage phenotype in growth of human gliomas.
J Pathol 2008; 216:15-24; PMID:18553315; http://
dx.doi.org/10.1002/path.2370

Cancer Biology & Therapy

10.

Shimura S, Yang G, Ebara S, Wheeler TM, Frolov
A, Thompson TC. Reduced infiltration of tumor-
associated macrophages in human prostate cancer:
association with cancer progression. Cancer Res
2000; 60:5857-61; PMID:11059783

Kryczek 1, Wei S, Zhu G, Myers L, Mottram P,
Cheng P, Chen L, Coukos G, Zou W. Relationship
between B7-H4, regulatory T cells, and patient
outcome in human ovarian carcinoma. Cancer Res
2007; 67:8900-5; PMID:17875732; http://dx.doi.
org/10.1158/0008-5472.CAN-07-1866

Neo JH, Malcontenti-Wilson C, Muralidharan V,
Christophi C. Effect of ACE inhibitors and angio-
tensin II receptor antagonists in a mouse model of
colorectal cancer liver metastases. ] Gastroenterol
Hepatol 2007; 22:577-84; PMID:17376054; http://
dx.doi.org/10.1111/j.1440-1746.2006.04797.x

Volume 14 Issue 10



