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DESCRIPTION
Cell transplantation has emerged as a therapeutic strategy for a 
range of neurological disorders and conditions that have long 
been considered incurable. This innovative approach uses the 
ability of transplanted cells to replace damaged or lost neurons, 
promote neuroprotection, and stimulate endogenous repair 
mechanisms within the brain and spinal cord. The potential of 
cell transplantation in treating neurological disorders such as 
Parkinson's disease, Alzheimer's disease, Amyotrophic Lateral 
Sclerosis (ALS), and spinal cord injuries is particularly 
noteworthy.

Cell transplantation

In Parkinson’s disease, characterized by the loss of dopamine-
producing neurons in the substantia nigra, cell transplantation 
aims to restore the dopaminergic function. Researchers have 
experimented with fetal Ventral Mesencephalic (VM) tissue, 
which contains dopaminergic neurons, showing some clinical 
improvements in motor function. More recently, the focus has 
shifted to using stem cells, such as Induced Pluripotent Stem 
Cells (iPSCs) and Embryonic Stem Cells (ESCs), which can be 
differentiated into dopaminergic neurons.

In Alzheimer’s disease, the most common cause of dementia, 
involves the progressive loss of neurons and synapses, 
particularly in the hippocampus and cortex. Cell transplantation 
strategies in Alzheimer's disease focus on replacing lost neurons 
and supporting the existing neuronal networks. Transplanted 
Neural Stem Cells (NSCs) have shown the ability to differentiate 
into neurons and glial cells, release neurotrophic factors, and 
reduce amyloid-beta plaque burden in animal models. These 
effects can potentially slow the progression of the disease and 
improve cognitive function.

Amyotrophic Lateral Sclerosis (ALS), a devastating motor 
neuron disease, also stands to benefit from cell transplantation 
therapies. The goal in ALS is to replace the degenerating motor 
neurons and provide neurotrophic support to the remaining 
neurons. Studies using Mesenchymal Stem Cells (MSCs) and

NSCs have demonstrated potential in slowing disease 
progression and extending survival in animal models. These cells 
can differentiate into motor neurons and secrete growth factors 
that support neuron survival.

Spinal Cord Injuries (SCIs) present another area where cell 
transplantation shows significant promise. Such injuries often 
lead to irreversible loss of motor and sensory function due to the 
destruction of neural pathways. Stem cell-based therapies aim to 
regenerate the damaged spinal cord tissue and restore lost 
functions. Transplanted NSCs and MSCs have been shown to 
promote axonal regeneration, remyelination, and synaptic 
formation in preclinical models. Clinical trials are exploring the 
transplantation of different cell types, including Oligodendrocyte 
Progenitor Cells (OPCs) and Schwann cells, to repair myelin 
sheaths and improve functional outcomes.

Challenges

Despite the preclinical and early clinical results, several 
challenges remain in realizing the full therapeutic potential of 
cell transplantation for neurological disorders. One major 
hurdle is ensuring the survival, integration, and functional 
connectivity of the transplanted cells within the host tissue. 
Additionally, there are concerns about the potential for tumor 
formation, immune rejection, and ethical considerations, 
particularly when using embryonic stem cells. Advances in gene 
editing technologies, such as CRISPR/Cas9, offer potential 
solutions by allowing precise genetic modifications to enhance 
the safety and efficacy of transplanted cells.

CONCLUSION
The therapeutic potential of cell transplantation in neurological 
disorders represents a first in regenerative medicine. As research 
progresses, it is essential to address the existing challenges and 
optimize transplantation protocols to improve outcomes. 
Collaborative efforts between scientists, clinicians, and 
regulatory bodies are essential to accelerate the translation of 
these innovative therapies from the laboratory to the clinic.
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