The University of Toledo Translation Journal of Medical Sciences

Poster Abstract, Graduate Research Annual Forum UTJMS 2024 May 22; 12(3):el-e2

Exploring Hemispheric Lateralization:
Implications for Parkinson's Disease and
Cell Transplantation Therapies

D. Pokharel'*, T. White', C. Swain', I. Nester', V. Peshattiwar', K. Le!, M. P.
Subramanian', K. Venkiteswaran, PhD?, T. Subramanian, MD?

!College of Medicine and Life Sciences, The University of Toledo, Toledo, Ohio 43614
2Department of Neurology, The University of Toledo, Toledo, Ohio 43614
*Department of Neurosciences, The University of Toledo, Toledo, Ohio 43614

*Corresponding author: dipeshpokharel@rockets.utoledo.edu

Keywords: Parkinson’s Disease (PD), Movement Disorders, neurodevelopmental
disorders

Published: 22 May 2024

Background: Hemispheric lateralization refers to the distinct information-processing properties
exhibited by the cerebral hemispheres of the human brain (1). There is a well-established specialization
of function in the two hemispheres, with the left hemisphere primarily specialized for language function
in right-handed individuals. In contrast, the right hemisphere is mainly specialized for visuospatial
function in right-handed individuals and ambidextrous individuals with no hand preference (2).
Evidence also suggests that paw preference in rats is similar to human handedness (3). Despite the
evolutionary development of hemispheric specializations in humans, their role in cell transplantation for
Parkinson’s disease (PD) remains poorly studied. Previous studies have indicated that cell
transplantation in the striatum of the dominant hemisphere, as opposed to the non-dominant hemisphere
in 6-hydroxydopamine lesioned rats, resulted in improved motor behavior (4). However, the potential
underlying factors for the improvement in motor behavior have not been explored. This experiment aims
to investigate whether lateralization exists in the case of the substantia nigra pars compacta (SNpc) and
striatum between the dominant and non-dominant hemisphere animal groups.

Methods: We hypothesize that animals within the dominant hemisphere will exhibit a significantly
higher population of dopaminergic neurons, as well as variation in volume in SNpc and striatum
compared to the non-dominant hemisphere animal group. (N=15) Sprague Dawley rats will be assigned
to a paw preference test to determine the degree of handedness (right, left, or ambidextrous) as a
measure of hemispheric dominance. Subsequently, a rodent behavioral battery test (RBBT) will be
performed, followed by euthanasia, Cresyl violet (CV) staining and Tyrosine hydroxylase (TH)-
immunohistochemistry. Stereological quantification of TH expression will be done on SNpc and
striatum in each hemisphere using Stereo Investigator (MBF Bio.) software. The potential finding of
variation in intrinsic factors between dominant hemisphere and non-dominant hemisphere animals is
crucial for understanding successful cell transplantation in PD patients.

https://dx.doi.org/10.46570/utjms.vol12-2024-1246 1 ©2024 UTIMS



https://dx.doi.org/10.46570/utjms.vol12-2024-1246
mailto:dipeshpokharel@rockets.utoledo.edu

https://dx.doi.org/10.46570/utjms.vol12-2024-1246 UTIMS 12(3):el1-e2

References:
1. Josse, G., & Tzourio-Mazoyer, N. Hemispheric specialization for language. Brain research.
Brain research reviews, 2004. 44(1): pp. 1-12.

2. Gotts S. J., Jo H. J., Wallace G. L., Saad Z. S., Cox R. W., Martin A. Two distinct forms of
functional lateralization in the human brain. Proc. Natl. Acad. Sci. U.S.A.,2013. 110: pp.
E3435-E3444.

3. Pengce S. Paw preference in rats.Journal of basic and clinical physiology and
pharmacology, 2002. 13(1): pp. 41-49.

4. Nikkhah, G., Falkenstein, G., & Rosenthal, C. Restorative plasticity of dopamine neuronal

transplants depends on the degree of hemispheric dominance. The Journal of neuroscience: the
official journal of the Society for Neuroscience, 2001. 21(16): pp. 6252—6263.

https://dx.doi.org/10.46570/utjims.vol12-2024-1246 2 ©2024 UTIMS



https://dx.doi.org/10.46570/utjms.vol12-2024-1246
https://dx.doi.org/10.46570/utjms.vol12-2024-1246

