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Effect of spinal cord stimulation on the
development of atrophic processes in rat
leg muscles during hind limb unloading
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Restriction of muscle functional actrvity as a result of mms-
culoskeletal damage, CINS imnjuries, in conditions of weight-
lessness, is invaniably accompanied by the development of
atrophy, the prevention of which 1s an nrgent task of neuro-
physiology and medicine. In the present study, we evaluated
the effect of activation of spmal cord nenconal networks mn
rats on the development of hind limb muscle atrophy while
limiting their functional actrmty. Laboratory amimals were
divided into the following ezperimental groups: UN - funec-
tional muscle nunloading; UN+EES — muscle unloading
and daily epidural spinal cord stu.nulatton, UNA+MS - mus-
cle mﬂoadmg and daily non-invasive magnetic spinal cord
stimulation. Functional mmscle unloading was modeled by
hanging the hind limbs. Spinal cord stimmlation (EES and
B-IS) was carried out at the L2-13 level for 90 nunutes (10
min stimulation, 10 min break), with a frequency of 3 Hz
threshold mtenmtv for hind limb mmscle contraction (de—
termuned uldimduallv) After 7, 14 and 35 days of exposure
to ezperimental conditions, the wet and dry wenghts of the
soleus, gastrocnemius, and tibialis anterior muscles were
determined. It was found that the most P_tonounced atro-
ph, mamﬁestm.g after 7 days of unloading and increasing
by 35 days, 15 observed 1n the tonic soleus muscle. Weght
reduction of mixed gastrocnemis and fast tibsalis ante-
nor muscles 13 observed after 14 and 35 days of unload-
ing. Electrical and magnetic stimmlation of the spmal cord
limits, but does not prevent, the development of atrophic
processes in the hind mb muscles.
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Hydrogen sulfide as the potential therapy
for Duchenne muscular dystrophy
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Duchenne muscular dystrophy (DMD) 15 an inhented X-
linked nenrommscular disorder cansed by a lack of fune-
tional dTS'IIDPhLﬂ as the result of more than 7000 patient-
specific mutations m the largest human genes, DMD. We
hypothesized that h'rd.rogen sulfide (HZ }, through its anti-
omdant, proangiogenic, and anti-inflammatory properties,
may Pc-tent:a]lv provide a novel therapeutic strategy to at-
temuate DMD pathology.

Proteomic analysis revealed that the level of cystathionine
[-syanthase -"CBS] and .J-me:captop?nwate “sulfurtrans-
ferase (MPST), the enzymes generating H,S, is lower in
the diaphragm of 6-week-old mdx mice, a model of DMD.
BRINA- -seq analysis indicated that endogenous H,5 biosya-
thesis iz diminished also in mmscle satellite cells isolated
from dystrophic animals. Daily treatment with 100 pmol/
kg body weight of NaHS -"rapjd H.5 donor) for 4 weeks
nerther affected body weight nor mﬂu.enced complete
blood cell count in mdx animals. ﬂlthough we did not ob-
serve any improvement in the grip strength, the actvity of
creatine kinase, a serum marker of mmscle iﬂhlﬂ' tended to
be decreased after NaHS delivery. The protein level of os-
teopontin, a recently described biomarker of DMD associ-
ated with Iegenemtu:-n mflammation, and fibrosis, elevated
m meds mice, was decreaesd by NaHS treatment. '\fic-revei
H,5doner .testc-md decreased. expression of proangiogenic
factors in mdv ammals. Ongoing expenments are focused
on mvestigatng whether this gaseons mediator can nub-
gate nmscle-related symptoms of DMD.
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