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Introduction

In the bone marrow, hematopoietic stem cells (HSC) and
mesenchymal stem cells (MSCs) are responsible for the re-
newal of blood and skeletal structure of the body [1]. The
bone metabolism is related to the tight balance between
progenitor cells of MSCs and HSC- osteoblasts and osteo-
clasts (OCs), respectively. During chronic inflammatory
diseases like rheumatoid arthritis (RA), the activity of bone
resorbing OCs is enhanced and correlates with a high pres-
ence of inflammatory cells in the synovial fluid of RA pa-
tients [2]. An efficient treatment of RA is the exposure
to low doses of ionizing irradiation, either photons or α-
particles in radon galleries. Here we studied the impact of
low dose X-irradiation on the differentiation and prolifera-
tion OCs and immune cells (Th17, Treg).

Material and Methods

OC and immune cells were generated from buffycoats
of healthy donors (blood donor service Frankfurt). Af-
ter X-irradiation, OC were generated from monocytes by
adding RANKL and M-CSF. Treg/Th17 cells were differ-
entiated from CD4+ T cells in the presence of cytokines
(IL-1β, IL-23, TGF-β) and stimulatory antibodies (CD3,
CD8). Differentiated OC were identified by TRAP activ-
ity and F-actin ring formation, Th17 and Treg cells by im-
munophenotyping with anti-IL17 and anti-FOXP3 respec-
tively.

Results and Discussion
Differentiation of OCs and immune cells

(Th17, Treg) after Xray exposure

The measurement of the percentage of TRAP positive
OCs 12 days following exposure to X rays (Fig. 1) showed
that ionizing radiation has no influence on the differenti-
ation of osteoclasts (osteoclastogenesis). The irradiated
cells grew and fused to multinuclear OCs independent of
the applied doses. The same applies for mouse osteoclasto-
genesis of C57BL/6 wild type and hTNF-alpha transgenic
mice.

As IL-17 producing Th cells (Th17) are known to en-
hance osteoclastogenesis in vitro, we assessed the differ-
entiation of Th17 and complementary Treg cells after ir-
radiation. As shown in Fig. 2, after irradiation, the pro-
portional distribution was shifted to a higher occurrence of
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Treg compared to inflammatory Th17 cells, which suggests
an anti-inflammatory effect of low doses of X-irradiation.

Figure 1: Frequencies of TRAP positive cells (OCs) within
MNCs which were exposed to Xrays (0.5; 2 Gy) and stim-
ulated for OCs differentiation. TRAP activity (a) and F-
actin ring formation (b) were investigated. Only TRAP+
cells with >3 nuclei (DAPI) and intact F-actin ring were
counted as OCs. (N=3,n=6).

Figure 2: Human CD4+ T cells were irradiated with X-rays
(0.5; 2Gy) and stimulated with CD3 and CD28 antibodies,
in the presence of a cytokine cocktail (IL-1β, IL-23, and
TGFβ) for 7 days. Distribution of Th17 and Treg cells
were analysed by flow cytometry (N=4, n=8). Error bars
represent SEM (***p<0.001).
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