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Hyperbaric oxygen inhalation downregulates the expression of BCL2-associated protein X and upregulates the
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[ Abstract] Objective To explore any effect of inhaling hyperbaric oxygen on edema resulting from cerebral
hemorrhage. Methods Cerebral hemorrhage was modeled using collagenase in 125 Wistar rats, with 5 others used
as controls. The injured rats were randomly divided into a second control group without any hyperbaric oxygen inter-
vention, and groups which inhaled hyperbaric oxygen for 40 min, 60 min, 80 min or 100 min. There were 25 rats in
each group. The inhalation began 6 hours after the modeling and was administered once a day. On the 2nd, 4th, 6th,
8th and 16th day of the treatment, 5 rats from each group were sacrificed and the expression of the B lymphoblastoma-
2 gene (Bel-2) and BCL2-associated protein X (Bax) in the brain tissue around the hematoma was detected using
immunohistochemical methods. Results The average Bax expression in all of the HBO groups was significantly
lower than in the second control group at each time point, but with significant differences between the HBO 60 min
and HBO 40 min groups, as well as between the HBO 80 min and HBO 100 min groups. By the 4th day the average
Bel-2 expression in the HBO 40 min group was significantly different from that in the HBO 80 min group, and the
same was true of the HBO 60 min and HBO 100 min groups. Conclusions One of the mechanisms by which HBO
treats intracerebral hemorrhage may be related to down-regulating the expression of Bax and increasing the expression

of Bel-2. The best everyday treatment duration is 80 min.
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Paired associative stimulation improves hand function
after non-traumatic spinal cord injury. A case series

BACKGROUND AND OBJECTIVES Long-term paired associative stimulation (PAS) is a non-invasive combination of transcranial
magnetic stimulation and peripheral nerve stimulation and leads to improved hand motor function in individuals with incomplete traumatic tet-
raplegia. Spinal cord injuries (SCls) can also be induced by neurological diseases. We tested a similar long-term PAS approach in patients
with non-traumatic neurological SCI.

METHODS In this case series, five patients with non-traumatic tetraplegia received PAS to the weaker upper limb 3 to 5 times per
week for 6 weeks. Patients were evaluated by manual muscle testing (MMT) before and immediately after the therapy and at the 1- and 6-
month follow-ups. Patients were also evaluated for spasticity, hand mechanical and digital dynamometry, pinch test and Box and Block test.

RESULTS MMT values of all patients improved at all post-PAS evaluations. The meanzstandard error MMT increase was 1.44+0.37
points (P=0.043) immediately after PAS, 1.57+0.4 points (P=0.043) at the 1-month follow-up and 1.71£0.47 points (P=0.043) at the
6-month follow-up. The pinch test, digital dynamometry and Box and Block test results also improved in all patients.

CONCLUSIONS Long-term PAS may be a safe and effective treatment for improving hand function in patients with non-traumatic tetra-
plegia.

SIGNIFICANCE This is the first report demonstrating the therapeutic potential of PAS for neurological SCI.

[ #% B : Tolmacheva A, Savolainen S, Kirveskari E, et al. Paired associative stimulation improves hand function after non-traumatic spi-

nal cord injury: a case series. Clin Neurophysiol Pract, 2019; 4:178-183. DOI. 10.1016/j.cnp.2019.07.002. eCollection 2019.]



