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In animals with SiO,-induced inflammation, exposure in radon-containing water promo-
ted normalization of fibronectin content on days 3 and 10 and reduced the content of
glycosaminoglycans on days 3 and 20 compared to the corresponding values in intact
animals and rats with SiO,-induced inflammation not exposed to radon.
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There is no consensus on the effects of radon ther-
apy. The safety of radon procedures is doubted [5].
The possibility of placebo effect cannot also be
excluded because of low radon concentration in
mineral water [2]. At the same time, clinical effi-
ciency of radon therapy was demonstrated in nu-
merous studies [1,3,6,7]. There are ample data on
positive effects of radon baths in chronic inflam-
matory diseases induced by various etiological fac-
tors. Despite long-term use of radon therapy, its
effects on the main components of the extracellular
matrix are still poorly understood.

Here we studied the effects of radon-containing
mineral water on extracellular matrix components
in animal experiments.

MATERIALS AND METHODS

The study was performed on 46 male Wistar rats
weighing 250-260 g obtained from Nursery of In-
stitute of Cytology and Genetics, Siberian Division
of Russian Academy of Sciences. The experiments
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were approved by Ethical Committee of Research
Center of Clinical and Experimental Medicine.

The animals were divided into 4 groups: group
1 (n=5) comprised intact rats, group 2 (n=14) inclu-
ded rats without inflammation exposed to mineral
water; group 3 consisted of rats with SiO,-induced
inflammation (II) and exposed to mineral water.
Animals of groups 2 and 3 were placed for 20 min
into radon-containing mineral water from Belokuri-
kha resort (radon concentration 270 Bg/liter, water
temperature 35°C). Group 4 (n=15) consisted of rats
with II not exposed to mineral water. II was modeled
by intravenous injection of SiO, suspension in a dose
of 35 pg/kg body weight in 0.8 ml 0.85% NaCl.

The rats of groups 2 and 3 were decapitated
under ether narcosis on days 3, 10, and 20 of radon
therapy, while group 4 rats were sacrificed on days
14, 20, and 30 of II.

The blood was obtained during decapitation,
the serum was separated and frozen at -18-20°C
until analysis.

The content of fibronectin (FN) was evaluated
using IMTEK test system for FN assay by EIA. Mea-
surements were performed on Multiscan MCC/340
P plate reader. The content of glycosaminoglycans
(GAG) in blood serum was measured by the orcin
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method [4], the measurements were performed on
PD-303S Apel spectrophotometer.

The data were processed statistically using Stu-
dent ¢ test.

RESULTS

Serum content of FN in rats with II was higher than
in group 2 animals, but did not differ from that in
group 1 rats (Fig. 1). On day 3 of radon therapy,
serum content of FN in rats with II significantly
surpassed that in intact animals (187.5£11.2 and
122.5+24.04 mg/liter, respectively, p<0.05). On
days 10 and 20 of radon therapy, no differences
between these groups by this parameter were ob-
served.

There were no significant differences between
rats with II on day 3 of radon therapy and rats with
Il on day 3 of the disease. However, on day 10 of
radon therapy FN content was maximum in group
3 rats (215.0+95.0 mg/liter), but reduced in group
4 animals (120.0+£9.5 mg/liter). Low FN content on
day 10 of radon therapy was also noted in group 2
rats (97.5+16.0 mg/liter).

In group 3, FN content virtually did not differ
from that in group 1 rats on days 3 and 10 of ra-
don therapy.

The content of GAG in blood serum on day 3
of radon therapy in group 3 animals was lower
(1.05£0.15 mmol/liter) than in rats of group 2 (2.48+
0.30 mmol/liter; p<0.001) and group 4 rats on day
3 of inflammation (2.52+0.50 mmol/liter; p<0.05;
Fig. 2).

On day 10 of radon therapy, GAG concentra-
tion in group 3 rats was lower (3.15+0.08 mmol/
liter) that in group 4 on day 10 (3.54+0.15 mmol/
liter; p<0.05). Lower content of GAG was also
observed in group 3 on day 20 of radon therapy:
GAG concentration in blood serum was significant-
ly lower (2.42+0.15 mmol/liter) than in group 2
(3.16+£0.29 mmol/liter; p<0.05) and group 4 (3.27+
0.08 mmol/liter; p<0.001).

Thus, in rats with II the content of FN increased
on day 3 after radon therapy, and did not differ
from control values on days 10 and 20. The content
of GAG in rats with II at all terms of radon therapy
was lower that in rats with II not exposed to radon.
Moreover, in rats with II the content of GAG was
reduced on days 3 and 20 of radon therapy com-
pared to the corresponding values in intact animals.

Thus, balneotherapy with radon-containing mi-
neral water produces modulating effects on the
major extracellular matrix components in chronic
inflammation.
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Fig. 1. Serum FN content in rats with Il after radon therapy. Here
and on Fig. 2: light bars: day 3; dark bars: day 10; shaded bars:
day 20. p<0.05 compared to: *group 1, *group 2, °group 4.
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Fig. 2. Serum GAG content in rats with Il after radon therapy.

*0

*+0

+0

REFERENCES

1. V. V. Barnatskii, V. D. Grigor’eva, and E. N. Kalyushina,
Vopr. Kurortol., No. 4, 13-17 (2005).

2. I I Gusarov, B. N. Semenov, and A. V. Dubovskoi, /bid., No.
2, 39-41 (2003).

3. E. F. Kanaeva, Current Problems of Therapeutic Diseases in
Siberia: Proceedings of Anniversary Science Conference of
Institute of Therapy, Siberian Division of Russian Academy of
Medical Sciences, Novosibirsk (2001), pp. 274-283.

4. S. A. Klyatskin and R. 1. Lifshits, Lab. Delo, No. 10, 51-53
(1989).

5. O. A. Makarov, M. F. Savchenkov, V. P. II’in, and L. I. Koles-
nikova, Radon and Health of Population [in Russian], Novo-
sibirsk (2000).

6. E. A. Raspopova, E. Yu. Udartsev, N. F. Rekhtin, et al., Vopr.
Kurortol., No. 4, 13-15 (2006).

7. K. Yamaoka, F. Mitsunobu, K. Hanamoto, et al., J. Radiat. Res.
(Tokyo), 45, No. 1, 83-88 (2004).





