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IL-1β REGULATES THE HUMAN PERIPHERAL TH17/TH22 
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Background and objective Human peripheral memory 
(CD45RO+) Th17 cells express the chemokine receptor CCR6 
and these cells have been found in elevated numbers in chronic 
infl ammatory diseases including rheumatoid arthritis (RA) 
and have recently been shown to participate in the chronicity 
of synovial infl ammation. Additionally, a minor population 
of CD45RO+CCR6+ T cells co-expressing CCR10 produces 
interleukin (IL)-22, little IL-17A and no IFNγ and has there-
fore been named Th22. Furthermore, it seemed that the aryl 
hydrocarbon receptor (AhR) positively controls IL-22 expres-
sion. Although the direct role of these CCR6+CCR10+ Th22 
cells is still unclear in RA, CCR10 is involved in skin-homing 
so Th22 cells might have a direct contribution to skin pathol-
ogy and perhaps in other organ-specifi c autoimmune disorders 
as well. In fact, IL-22 was found to be involved in arthritis and 
in skin pathology.
Here, the authors investigated the role of the Th17-polarising 
cytokines IL-23 and IL-1β in the regulation of human periph-
eral Th17 and Th22 cells.
Materials and methods Human peripheral mem-
ory Th17 (CD4+CD45RO+CCR6+) and Th22 
(CD4+CD45RO+CCR6+CCR10+) cells were FACS-sorted and 
activated with anti-CD3 plus anti-CD28 for 3 days in the pres-
ence of IL-23, IL-1β, 6-formylindolo[3,2-b]carbazole (FICZ), 
or combinations. Post culture, cells were analysed by fl ow 
cytometry for intracellular IL-17A, IL-22 and IFNγ expression 
and by quantitative real-time PCR. Cytokine secretion was 
measured by ELISA.
Results Here, the authors show the potential of IL-23 and 
IL-1β in the regulation of IL-17A and IL-22 by human memory 
CCR6+ Th17 and CCR6+CCR10+ Th22 cells. Whereas IL-1β 
strongly enhanced the proportion of CCR6+ Th17 cells and 
IL-17A secretion, IL-23 signifi cantly suppressed IL-22 produc-
tion. When combined, IL-23 and IL-1β regulated the balance 
of IL-17A+ and IL-22+ CCR6+ cells in favour of IL-17A. The 
regulation of IL-17A and IL-22 by IL-23 and IL-1β went further 
than CCR6+ Th17 cells since in CCR6+CCR10+ Th22 cells, 
besides suppressing IL-22, FICZ-induced CYP1A1 expression 
was clearly inhibited indicating that IL-23 hinders the AhR-
signalling. Conversely, IL-1β induced high levels of IL-17A in 
these CCR10+ Th22 cells. Remarkably, CCR6+CCR10+ Th22 
cells expressed lower levels of IL-23 receptor transcripts (but 
similar levels of IL-1R1) than their CCR6+CCR10− counter-
parts suggesting that Th22 cells are less responsive to IL-23 
stimulation than Th17 cells.
Conclusion These data show that IL-23 and IL-1β co- operate 
in the regulation of IL-17A and IL-22 in peripheral human 
memory Th17 and Th22 cells in favour of Th17. These data 
add new insight in the role of IL-23 and IL-1β in the regulation 
of the potential pathogenic Th17 and Th22 subsets.
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