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ABSTRACT

Background : Globally, complete neurological recovery of spinal cord injury
(SCI) is still less than 1%, and 90% experience permanent disability. The key
issue is that a pharmacological neuroprotective-neuroregenerative agent and SCI
regeneration mechanism have not been found. The secretomes of stem cell are an
emerging neurotrophic agent, but the effect of human neural derived stem cells
(HNDSCs) secretome on SCI is still unclear. To investigate the regeneration
mechanism of SCI and neuroprotective-neuroregenerative effects of HNDSCs-
secretome on subacute SCI post-laminectomy in rats.

Methods : An experimental study was conducted with 45 Rattus norvegicus,
divided into 15 normal, 15 control (injection 30 pL physiologic saline in contusio
compression SCI type, intrathecally at the T10 level), and 15 treatment (injection
30 pL. HNDSCs-secretome in contusio compression SCI type, intrathecally at the
T10 level, three days post-traumatic). Locomotor function was evaluated weekly
by blinded evaluators.

Result : Fifty-six days post-injury, specimens were collected, and spinal cord
lesion, F2-Isoprostanes, NF-xB, MMP9, TNF-q, IL-10, TGF-B, VEGF, Bcl-2,
nestin, BDNF, GDNF were analyzed. The SCI regeneration mechanism was
analyzed using partial least squares structural equation modeling (PLS SEM).
HNDSCs-secretome  significantly improved locomotor recovery according to
Basso, Beattie, Bresnahan (BBB) scores and increased neurogenesis (nestin,
BDNF, and GDNF), neuroangiogenesis (VEGF), anti-apoptotic (Bcl-2), anti-
inflammatory (IL-10 and TGF-B), but decreased pro-inflammatory (NF-xB,
MMP9, TNF-a), F2-Isoprostanes, and spinal cord lesion size.

Conclusion : HNDSCs-secretome as a potential neuroprotective-
neuroregenerative agent for the treatment of SCI and uncover the SCI
regeneration mechanism. The SCI regeneration mechanism is valid by analyzed
outer model, inner model, and hypothesis testing in PLS SEM, started with
HNDSCs-secretome continued with a decrease in pro-inflammation, an increase
in anti-inflammation, an increase in anti-apoptosis, an increase in
neuroangiogenesis, an increase in neurogenesis, a decrease in the size of glial scar
lesions, and finally, an increase in locomotor function.

Key Words: Secretome; Regeneration mechanism; Spinal cord injury;
Locomotor; Biomarkers
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