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Influence of nmr therapy on metabolism of osteosarcoma- and
chondrosarcoma cell lines

B. Steinecker-Frohnwieser™*, LG, Weigl?, C. Haller", E. Sipos®,

W. Kullich®, H.G. Kress”

LBI for Rehabilitation of Internal Diseases, Ludwig Boltzmann Cluster for
Rheumatology, Balneology and Rehabilitation, Saalfelden

bDepartment of Special Anaesthesia and Pain Management, Medical
University Vienna, Vienna, Austria

Nuclear magnetic resonance therapy (NMRT) with weak magnetic
fields has been shown to stimulate repair processes in cartilage and to
influence pain signalling. On the contrary, a recent study with strong
magnetic field intensity of a magnetic resonance imaging machine
with 3T, 125.3 MHz demonstrates deleterious effects on chondrocytes
and cartilage repair.

To assess the effect of NMRT with optimized field strength (up to
2.3 mT, 100 kHz) on cellular processes we used microarrays and
quantitative PCR (qPCR) for expression profiling of NMRT treated
chondrosarcoma and osteosarcoma cells. In addition the Ca2+
imaging technique was used to study functional effects on Ca2+
influx and Ca2+ release.

For expression studies, RNA was isolated from cells treated with
an NMR therapy device (MBST, MedTec, Wetzlar, Germany) for 20 h
in 4 days. The RNA was labelled with biotin and hybridized to
membranes carrying different gene markers. Bioluminiscence of
bound and labelled RNA was used to quantify gene expression. To
corroborate results from gene arrays, the qPCR was used.

Results from microarrays indicate an upregulation of members of
the NFAT transcription factors by NMRT. We checked the expression
level of the NFAT members C1, C3, C4, 5 and C2IP by qPCR. However,
in our first qPCR experiments, no clear tendency in the expression
levels of those NFATs was detected.

For Ca2+ release experiments, NMRT treated osteosarcoma and
chondrosarcoma cells were rinsed with three different concentra-
tions of histamine. Half maximum activation of Ca2+ release was
observed at concentrations between 1 pM and 10 pM histamine.
NMRT treated osteosarcoma as well as chondrosarcoma cells showed
the same Ca2+ release properties when compared to non treated
cells.

For investigation of the voltage activated Ca2+ influx we used
PC12 cells, a cell line of neuronal origin. Depolarization of the cells
was achieved by a solution containing a high potassium concentra-
tion. PC12 cells were NMR treated for 1 h and the voltage activated
Ca2+ influx was measured after loading the cells for 60 min with
fura2-AM. The Ca2+ rise induced by depolarization was not different
in treated or in control cells.

Up to now, inconsistent effects of NMRT on chondrosarcoma,
osteosarcoma or PC12 cells were detected in respect to Ca2+4
signalling and gene expression.
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