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The concept of macrophage polarization describes the
heterogeneity of activated macrophages under specific
microenvironmental conditions. Based on their pro- or
anti-inflammatory functions, M1 and M2 macrophages
have been described. We aim to assess type 2 inflamma-
tion in spondyloarthritis (SpA) versus type 1 inflamma-
tion in rheumatoid arthritis (RA). Here, we investigated
the expression of cell surface molecules on in vitro dif-
ferentiated human macrophages.
Monocytes were isolated from peripheral blood of

healthy donors and patients with SpA and RA and dif-
ferentiated for 4 days in the presence of IFN-g, IL-4 or
IL-10. Expression of various surface markers was ana-
lyzed by flow cytometry and confirmed by RT-PCR.
We first confirmed that IFN-g (classical activation),

IL-4 (wound healing) and IL-10 (immunoregulation) lead
to functionally distinct macrophages by stimulation with
TLR agonists and subsequently measuring their cytokine
production. In the next step we identified reliable pheno-
typic markers for each macrophage subset. IFN-g induced
selective up-regulation of CD64 and CD80, IL-4 strongly
up-regulated CD200R, whereas IL-10 up-regulated
CD163 and CD16. We next polarized monocytes from
patients and healthy donors and found that marker
expression was similar in all groups. We also assessed the
phenotype of circulating monocytes and found that
CD64 was higher, while CD16 was lower expressed on
SpA versus healthy donor monocytes.
Finally, we performed a similar analysis on SpA syno-

vial fluid macrophages and preliminary data indicate that
distinct populations are present in inflamed synovium.
In conclusion we identified specific phenotypic mar-

kers for functionally distinct human macrophage sub-
sets. Analysis of peripheral blood monocytes indicates

that there is no intrinsic defect in their polarization
potential in SpA and RA. However, M1 marker CD64
was higher, while M2 marker CD16 was lower expressed
by SpA versus healthy donor monocytes. Current analy-
sis of synovial macrophages will delineate the exact
polarization status in the inflamed joint.
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