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[Abstract] Objective To investigate the effects of hypobaric hypoxic exercise on skeletal muscle satellite cell self-renewal
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and motor function following acute injury of the multifidus muscle of rats. Methods  Fifty healthy adult male SD rats were randomly
divided into S groups (n=10): control group, BaCl, group, hypobaric hypoxic+BaCl, group (HH+BaCl, group), exercise+BaCl, group
(E+BaCl, group), and hypobaric hypoxic+exercise+BaCl, group (HH+E+BaCl, group), with 10 rats in each group. The E+BaCl, and
HH+E+BaCl, groups underwent running training under normoxic normobaric and hypobaric hypoxic conditions, respectively, for
21d. After the training period, all groups except the control group received an injection of 1.2% BaCl, solution into the L,-L,
multifidus muscle to construct a rat multifidus muscle injury model, while the control group received an injection of normal saline.
The Open field test, Rotarod test, and mechanical withdrawal threshold (MWT) measurement were performed before modeling and
on days 1, 7 and 14 after modeling. Another 45 rats were grouped and treated in the same way and were sacrificed on days 3, 7 and 14
post-modeling to harvest the multifidus muscle. Evans blue and HE staining were performed. Western blotting was used to detect the
protein expression levels of Notchl, Notchl intracellular domain (N1ICD), and RNA binding protein-J] (RBP-J), and
immunofluorescent staining was used to detect the expression of paired box protein 7 (Pax7). Results At 14 days after modeling,
HH+E+BaCl, group showed significantly longer total distance traveled in the Open field, higher maximum falling speed on the
Rotarod test, and higher MWT values compared with those in BaCl,, HH+BaCl,, and E+BaCl, groups (P<0.05 or P<0.01). Evans blue
staining indicated the multifidus muscle in HH+E+BaCl, group had the least damage at 14 days after modeling. HE staining revealed
that the average cross-sectional area of multifidus muscle cells in HH+E+BaCl, group was significantly larger than that in BaCl,, HH+
BaCl,, and E+BaCl, groups at 14 days after modeling (P<0.01). Western blotting results showed that the protein expression levels of
Notchl, N1ICD, and RBP-J in HH+E+BaCl, group were significantly higher than those in BaCl,, HH+BaCl,,and E+BaCl, groups
(P<0.0S or P<0.01). Immunofluorescent staining demonstrated that the number of Pax7" cells in HH+E+BaCl, group was
significantly greater than that in BaCl,, HH+BaCl,, and E+BaCl, groups (P<0.05 or P<0.01). Conclusion Hypobaric hypoxic
exercise may promote multifidus muscle regeneration and the recovery of acute low back pain by enhancing self-renewal capacity of
multifidus muscle satellite cells.
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Fig.4 HE staining of multifidus muscle of rats in each group
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Fig.5 Expression of proteins related to self-renewal of multifidus muscle satellite cells of rats in each group 14 days after injury (n=3)
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