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Abstract

An inflammatory demyelinating condition known as multiple sclerosis affects the central nervous system and is 
characterised by remyelination failure, axonal degradation, and a progressive deterioration of motor skills. MS 
treatments are frequently developed and tested using animal models of demyelination. Acute motor impairments 
were caused by focal internal capsule demyelination in mice following Lysophosphatidylcholine injection, as we 
recently reported. These deficits were then resolved through remyelination. However, it is yet unclear whether 
behavioural testing and histological analysis can be utilised to assess changes in motor capabilities brought on by 
pharmacological therapies that encourage remyelination in the IC demyelination mouse model. In this study, we 
investigated the effects of clemastine in the mouse IC demyelination model, an anti-muscarinic medication that 
encourages remyelination. Administration of clemastine to the IC altered forepaw preference and improved motor 
function mice with demyelination
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Perspective

INTRODUCTION
A central nervous system demyelinating condition called 
multiple sclerosis is characterised by poor remyelination, 
axonal degradation, and the progressive loss of motor 
skills. Lassmann. The effectiveness of MS medications and 
their pharmacological mechanisms of action are widely 
assessed using mouse models of remyelination (Afshin 
A., et al 2017). Unfortunately, there are currently no mice 
models available to study whether pharmacologically 
promoting remyelination increases functional recovery 
(Soltani G., 2019). Recently, we demonstrated how to 
assess motor abilities and remyelination using the mouse 
model of Lysophosphatidylcholine-induced internal capsule 
demyelination (Burki T., et al 2021). The corticospinal 
pathway controls limb motions, and the IC is a significant 
white matter tract of motor neurons that extends from the 
cerebral cortex to the spinal cord (Hales CM., et al 2017). 
Corticospinal pathways are harmed in MS and white matter 

stroke patients. by demyelination of the IC white matter, 
which causes motor impairment resembling hemiparesis 
(Pan XF., et 2021). The ability of medications to be evaluated 
using the focal IC demyelination model is still unknown. In 
this work, we looked at how clemastine affected motor 
function following IC demyelination (Guo Y., et al 2019). It 
has been demonstrated that the anti-muscarinic medication 
clemastine encourages oligodendrocyte differentiation 
and remyelination (Damsgaard CT., et al 2016). After IC 
demyelination, clemastine treatment enhanced motor 
function and lessened asymmetric motor paralysis 
(Bessesen DH., et al 2018).  Moreover, the IC of the animals 
given clemastine displayed an increase in oligodendrocyte 
density, and remyelination was markedly improved 
(Velazquez A., et al 2018). Collectively, these findings imply 
that medication effects on remyelination-mediated motor 
function can be studied using the mouse IC demyelination 
paradigm (Cefalu WT., et al 2015). Male mice that were 12 
weeks old were acquired from Japan SLC and cared for in 
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Jichi Medical University's animal facility. 

DISCUSSION
Less than six mice were housed in each standard cage while 
the temperature was regulated between 20 and 25 C. The 
ARRIVE recommendations were followed for all animal 
testing. Every attempt was made to minimise the necessity 
for animals. The Institutional Animal Care and Use Committee 
at Jichi Medical University gave its approval to all research, 
which were carried out in accordance with the committee's 
policies on the treatment and use of animals. The cry sections 
were treated with FluoroMyelin Green for FluoroMyelin 
staining. Cry sections were permeabilized, then treated for 
1 hour with blocking buffer and 10% normal goat serum for 
immunofluorescence labelling. Using primary antibodies in 
the same buffer, overnight at 4 °C. The cry sections were 
then washed three times in 0.1% TX/TBS, treated for 1 hour 
with primary antibodies, and then incubated for 3 hours at 
room temperature with secondary antibodies and 1 g/ml 
Hoechst 33342 to label the nuclei. An image was taken using 
a confocal microscope. Injecting 1% LPC into the internal 
capsule caused demyelination. Medetomidine, 4.0 mg/kg 
midazolam, and 5.0 mg/kg butorphanol were injected into 
the mice before they were put on the stereotaxic frame 
using the mouse ear bar. The needle's tip was lighted with 
a light source after being positioned at the brahma after the 
mouse had been fastened to the stereotactic frame. With 
minor adjustments, a previously reported methodology for 
stereotaxic was used. A grip strength metre was used to 
measure the grip strength. Mice were left on the metal wire 
mesh for a short while so they could pick it up.

CONCLUSION
The mice were then gently pulled back, and five trials, 
each lasting one minute, were used to gauge each animal's 
grip strength. The ultimate grip strength was calculated 
by averaging the remaining three trials' scores after the 
highest and lowest values were eliminated. Furthermore, 
when compared to control mice, clemastine-treated 
mice displayed higher mature oligodendrocyte density, 
decreased axonal damage, more myelinated axons, and 
thicker myelin in the IC lesions. These findings imply that the 
Lysophosphatidylcholine-induced IC demyelination paradigm 
can be used to assess changes in motor capabilities following 
the administration of medications that support remyelination. 
A central nervous system inflammatory demyelinating 
illness known as multiple sclerosis causes progressive motor 
function decline and remyelination failure. MS treatments 
are frequently developed and tested using animal models 
of demyelination. Acute motor impairments were caused 

by focal internal capsule demyelination in mice following 
Lysophosphatidylcholine injection, as we recently reported. 
These deficits were then resolved through remyelination. 
However, it is yet unclear whether behavioural testing and 
histological analysis can be utilised to assess changes in 
motor capabilities brought on by pharmacological therapies 
that encourage remyelination in the IC demyelination 
mouse model. In this study, we investigated the effects of 
clemastine in the mouse IC demyelination model, an anti-
muscarinic medication that encourages remyelination. The 
use of clemastine altered forepaw preference and increased 
motor function in the mice. Furthermore, when compared 
to control mice, clemastine-treated mice displayed higher 
mature oligodendrocyte density, decreased axonal damage, 
more myelinated axons, and thicker myelin in the IC lesions. 
These findings imply that the Lysophosphatidylcholine-
induced IC demyelination paradigm can be used to assess 
changes in motor capabilities following the administration 
of medications that support remyelination.

REFERENCES 
1. Afshin A, Forouzanfar MH, Reitsma MB, Sur P, Estep K, et 

al (2017). Health effects of overweight and obesity in 195 
countries over 25 years. N Engl J Med. 377: 13-27. 

2. Burki T (2021). European Commission classifies obesity as a 
chronic disease. Lancet Diabetes Endocrino. 9: 418.

3. Soltani G, Poursheikhani  A, Yassi M, Hayatbakhsh A, Kerachian 
M, et al (2019). Obesity, diabetes and the risk of colorectal 
adenoma and cancer. BMC Endocr Disord. 19: 113-122.

4. Hales CM, Carroll MD, Fryar CD, Ogden CL (2017). Prevalence 
of Obesity among Adults and Youth: United States, 2015–2016. 
NCHS.  288: 1-8.

5. Pan XF, Wang L, Pan A (2021). Epidemiology and determinants 
of obesity in China. Lancet Diabetes Endocrino.  9: 373-392.

6. Guo Y, Yin X, Wu H, Chai X, Yang X (2019). Trends in overweight 
and obesity among children and adolescents in China from 
1991 to 2015. Int J Environ Res Public Health. 16: 4656. 

7. Damsgaard CT, Michaelsen KF, Molbo D, Mortensen EL, 
Sørensen TIA, et al (2016). Trends in adult body-mass index in 
200 countries from 1975 to 2014. Lancet. 387: 1377-1396.

8. Bessesen DH, van Gaal LF (2018). Progress and challenges in 
anti-obesity pharmacotherapy. Lancet Diabetes Endocrinal. 6: 
237-248.

9. Velazquez A, Apovian CM (2018). Updates on obesity 
pharmacotherapy. Ann N Y Acad Sci. 11: 106-119.

10. Cefalu WT, Bray GA, Home PD, Garvey WT, Klein S, et al (2015). 
Advances in the science, treatment, and prevention of the 
disease of obesity: reflections from a diabetes care editors’ 
expert forum. Diabetes Care. 38: 1567-1582.

https://www.nejm.org/doi/full/10.1056/NEJMoa1614362
https://www.nejm.org/doi/full/10.1056/NEJMoa1614362
https://www.thelancet.com/journals/landia/article/PIIS2213-8587(21)00145-5/fulltext
https://www.thelancet.com/journals/landia/article/PIIS2213-8587(21)00145-5/fulltext
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-019-0444-6
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-019-0444-6
https://stacks.cdc.gov/view/cdc/49223
https://stacks.cdc.gov/view/cdc/49223
https://www.sciencedirect.com/science/article/abs/pii/S2213858721000450
https://www.sciencedirect.com/science/article/abs/pii/S2213858721000450
https://www.mdpi.com/1660-4601/16/23/4656
https://www.mdpi.com/1660-4601/16/23/4656
https://www.mdpi.com/1660-4601/16/23/4656
https://www.sciencedirect.com/science/article/pii/S014067361630054X
https://www.sciencedirect.com/science/article/pii/S014067361630054X
https://www.sciencedirect.com/science/article/abs/pii/S221385871730236X
https://www.sciencedirect.com/science/article/abs/pii/S221385871730236X
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.12328
https://nyaspubs.onlinelibrary.wiley.com/doi/full/10.1111/nyas.12328
https://diabetesjournals.org/care/article/38/8/1567/31103/Advances-in-the-Science-Treatment-and-Prevention
https://diabetesjournals.org/care/article/38/8/1567/31103/Advances-in-the-Science-Treatment-and-Prevention
https://diabetesjournals.org/care/article/38/8/1567/31103/Advances-in-the-Science-Treatment-and-Prevention


Int. Res. J. Basic Clin Stu3




