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SUMMARY

Spinal cord injury (SCI) is a debilitating condition with no effective treatment.

One of the greatest difficulties for treatment arises from the inflammation process.

Previous studies from our group have indicated that galantamine improves recovery

after SCI, and literature shows its anti-inflammatory and antioxidant effects, as well as

its neuroprotective properties. Polymeric nanoparticles, due to their diminished side
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effects and improved drug release characteristics, present a good possibility for

treatment. This study aims to use nanoparticles loaded with galantamine to mitigate SCI

consequences in terms of inflammation and oxidative stress. The microparticles were

electrospun with 2.5% of galantamine in a 4% PLGA solution or 4% PLGA alone. The

diameter and zeta potential of the particles were measured by dynamic light scattering.

Wistar rats were submitted to a contusion injury at the thoracic spinal cord (CEUA

35781). The animals were divided into 5 groups: laminectomy; SCI; SCI with

galantamine; SCI with PLGA particles; and SCI with PLGA-galantamine particles

(PG). Three days after the injury, the animals were euthanized and the spinal cords were

collected. The levels of IL-1β and IL-6 were evaluated by ELISA. The production of

reactive oxygen species (ROS) was assessed by measuring the oxidation of 2′,

7′-Dichlorofluorescin diacetate (DCF) and levels of lipid peroxidation were analyzed by

measuring thiobarbituric acid reactive substances (TBARS). The average particle

diameter was 3247,6±1490,4nm for the 4% PLGA particles and 568,3±199,2nm for the

PG particles. The zeta potential of the particles was -50,05±11.89mV for the 4% PLGA

particles and -23,59±5.27mV for the PG particles. The group treated with PG showed

significantly decreased IL-1β levels when compared to the injury group. Interestingly,

the PLGA group presented decreased IL-6 levels compared to the injury and

laminectomy groups. However, only the animals treated with PG showed decreased

ROS production, whereas the PG and galantamine groups showed decreased levels of

lipid peroxidation. Thus, the use of PG particles is a promising approach for spinal cord

injury regeneration, considering its effects in both the decrease of inflammatory

cytokines and oxidative stress markers.
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