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Antioxidant Aim: Organotypic cultures of spinal cord slices from mammalian neonatal and
Apoptosis fetal animals are powerful tools for studies of spinal cord injury, neuronal
Mice spinal cord degeneration, and cell death but also motor neuron regeneration. Models in
Oxidative stress which adult slices are used would be very useful. However, adult spinal cord
Quercetin slices are notoriously difficult to maintain in culture and rapidly deteriorate in

vitro. Degeneration of motor neurons in the spinal cord is a critical
phenomenon in spinal cord injuries and certain neurodegenerative diseases
such as amyotrophic lateral sclerosis, a neurodegenerative disorder in which
motor neurons in the spinal cord and motor cortex are lost. A variety of
mechanisms have been proposed as having a role in neuronal apoptosis during
spinal cord injury. Oxidative stress has been reported as one of the mechanisms
involved in the apoptosis of motor neurons in spinal cord injuries and
neurodegenerative diseases. This study was conducted to determine whether
quercetin, as a potent antioxidant, can delay apoptosis in motor neurons of
cultured spinal cords by reducing oxidative stress.

Material and methods: The thoracic regions of the spinal cord from adult
NMRI mice were sliced using a tissue chopper and divided into three groups:
1) 0-hour, 2) control group, and 3) group treated with quercetin (100 pM).
Spinal cord slices in the 2 and 3 groups were incubated for 6 hours at 37°C in
a Co; incubator. The viability of the spinal cord slices was measured using
MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay.
The morphological features of apoptosis and the number of motor neurons
were examined using Hoechst and propidium iodide staining. The

* Corresponding author. Tel.:08632627234, Fax: 0834173406

E-mail address: h-momeni@araku.ac.ir

DOI: : https:// 10.61186/]JCT.15.3.215

Received: 9 Jul. 2024; Received in revised form: 16 Sep. 2024; Accepted: 17 Sep. 2024 @ o))
Original Article

© Author


https://doi.org/10.61186/JCT.15.1.1
https://jct.araku.ac.ir/
https://10.0.239.2/JCT.14.3.241

Inhibition of apoptosis caused by oxidative stress in motor neurons of cultured spinal cord of adult mice; ...

malondialdehyde was measured to determine lipid peroxidation while the
FRAP (ferric reducing antioxidant power) was assessed to evaluate total
antioxidant capacity in fresh and cultured spinal cord slices. Results were
expressed as mean£SD. One-way analysis of variance (ANOVA) followed by
Tucky’s test was used to assess the statistical significances of the data. In all
cases, a statistical probability of p<0.05 was considered significant.

Results: After 6 hours (control group) in culture, the viability of the spinal
cord slices, the neuron diameter, and the number of healthy motor neurons
significantly decreased compared to the 0-hour group. Also, motor neurons
showed the morphological features of apoptosis including cell shrinkage,
nuclear and chromatin condensation in the control group. A significant
increase in the amount of malondialdehyde and a significant decrease in the
total antioxidant capacity was also observed compared with the 0-hour group.
After 6 hours, quercetin not only increased the viability and the number of
healthy motor neurons in the cultured slices but also reduced the
morphological features of apoptosis in the motor neurons compared with the
control group. In addition, quercetin significantly reduced the amount of
malondialdehyde and increased the total antioxidant power in slices cultured
for 6 hours.

Conclusion: Oxidative stress might be considered as one of the mechanisms
involved in the apoptosis of motor neurons in cultured spinal cord slices and
quercetin, as a potent antioxidant, was able to increase the viability of the
cultured spinal cord slices and delay the morphological features of apoptosis
in the motor neurons through reducing lipid peroxidation and increasing the
total antioxidant capacity.
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