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Massage relieves inflammation and oxidative stress and promotes autophagy after contusion of skeletal mus-
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[ Abstract] Objective To observe the effects of massage on inflammation, oxidative stress and autoph-
agy during the repair of acute contusion of skeletal muscles so as to explore its biological mechanisms. Methods
Forty-two adult Sprague-Dawley rats were randomly divided into a control group (n=6), a model group (n=
18), and a treatment group (n=18). Acute contusion of the gastrocnemius muscles of the rats in the model and
treatment groups was inflicted using a home-made impactor. Beginning forty-eight hours later, 15 minutes of mas-
sage was administered daily for two weeks. After one, 7 and 14 days of the massage treatment, the injured gas-
trocnemius was resected from 6 rats of both the model and treatment groups. Morphological changes were ob-
served using haematoxylin and eosin ( HE) staining. The serum content of tumor necrosis factor alpha ( TNF-
a), interleukinlB (IL-1B), C reactive protein ( CRP) and prostaglandin E2 (PGE2) were detected using en-
zyme-linked immunosorbent assay ( ELISA ). The serum content of superoxide ( SOD) and malondialdehyde

(MDA) were detected using spectrophotometry. The expression of microtubule-associated protein 1 light chain 3
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(LC3), Bel-2 homeodomain protein Beclinl and ubiquitin binding protein P62 were detected using Western
blotting. Results The HE staining showed more significant collapse and swelling of cells in the model group
than in the control group at each time point. New muscle cells were observed at days 7 and 14 in the model
group. At each time point, significantly better recovery was observed in the treatment group compared to the mod-
el group, with more new muscle cells and better cell morphology. According to the ELISA results, a significant
increase in serum pro-inflammatory factors occurred in the model group compared to the control group and com-
pared to the treatment group after one day and 7 days of treatment. The average serum content of SOD and MDA
in the model group was significantly higher than in the control group, while the average serum content of SOD in
the treatment group was significantly higher than in the model group and that of MDA was significantly lower.
Western blotting showed a significant decrease in LC3 (1I/I) and Beclinl, as well as a significant increase in
P62 in the model group at each time point compared with the treatment group and the controls. Conclusion

Inflammation and oxidative stress increase significantly in a skeletal muscle after injury, but autophagy decreases

significantly. Massage can effectively reduce the inflammatory response and oxidative stress and promote autoph-

agy, which leads to quicker repair of skeletal muscles.
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Neuropsychological performance after concussions and/
or posttraumatic stress disorder

BACKGROUND AND OBJECTIVE Between 2000 and 2016 approximately 361,000 military personnel experienced a traumatic brain
injury (TBI), with the 82% of those classified as mild. As those events have been associated with altered cognitive performance and posttrau-
matic stress symptoms, this study evaluated the effects of multiple concussions on subjective and objective cognitive performance.

METHODS Subjects were 126 active-duty military personnel referred to a TBI clinic with suspected deployment related mild traumatic
brain injury (mTBI). All were three to 24 months post-injury, without abnormalities on CT or MRI. Each had at least one cognitive complaint
of at least moderate severity.

The mTBI group was compared to 60 soldiers with orthopedic injuries, and 23 soldiers with Post-Traumatic Stress Disorder ( PTSD)
without TBI. After testing, the subjects were classified into one of five mutually exclusive groups: (1) no concussion- orthopedic injury: ref-
erence control, (2) no concussion-PTSD positive, (3) one concussion, (4) two concussions or (5) three or more concussions.

RESULTS An analysis of variance found significant group differences ( P<0.001) with a post hoc analysis finding that those with one
concussion and three or more concussions performed significantly worse on neuropsychological testing than did the orthopedic group, with no
differences found among the three concussion groups. The orthopedic group had the lowest level of symptom complaints, while the PTSD
group had the highest level.

CONCLUSION This study found no neurocognitive differences between soldiers with varying numbers of concussions, as well as PTSD.
However, those with PTSD had the highest number of complaints.

[ 4 H : Cooper DB, Curtiss G, Armistead-Jehle P, et al. Neuropsychological performance and subjective symptom reporting in military
service members with a history of multiple concussions: comparison with a single concussion, posttraumatic stress disorder and orthopedic
trauma. J Head Trauma Rehab, 2018, 33 (2): 81-90.]



