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Stereological study of age-related changes of myelin sheath microstructure in frontal

region of corpus callosum in rats
Lu Fang, Zhang Lei, Lu Wei, Xu Qiang, Jiang Rong, Gong Xia, Min Qicheng, Tang Yong ( Department of Histology and

Embryology, Laboratory of Stem Cell and Tissue Engineering, College of Basic Medical Sciences, Chongging Medical University,
Chongqing, 400016, China)

[ Abstract | Objective  To explore the age-related changes of myelin sheath microstructure in the
frontal region of corpus callosum. Methods  Myelin sheath microstructure in the frontal region of corpus
callosum of young (6 months old) , middle-aged (18 months old) and old-aged female (27 months old) Long-
Evans rats were studied by electron microscope and unbiased stereological techniques. Results  There was no
significant change in mean diameter of axons (inner diameter), mean diameter of myelinated fibers ( external
diameter) , mean inner perimeter, mean outer perimeter and mean thickness of myelin sheathes of myelinated
nerve fibers in the frontal region of corpus callosum among the young, middle-aged and old-aged rats. The
thicknesses of myelin sheaths of myelinated nerve fibers were divided into six intervals according to diameter of
myelinated fibers ( <0.2 wm, 0.2 -0.4 pm, 0.4 -0.6 pm, 0.6 -0.8 wm, 0.8 = 1.0 um and =1.0 pum),
and the mean thickness of myelinated fibers in each interval was calculated. Within diameter from 0.2 pm to
0.4 pum, the mean thickness of myelin sheaths of the middle-aged and old-aged rats significantly decreased
compared with that of the young rats. Within the diameter from 0.4 pm to 0. 6 wm, the mean thickness of
myelin sheaths of the old-aged rats significantly decreased compared with that of the young rats. Within the
diameter from 0. 6 pm to 0.8 pm, the mean thickness of myelin sheaths of the old-aged rats significantly
decreased compared with that of the middle-aged rats. Conclusion  There is a significant age-related decrease
in myelin sheath thickness of myelinated fibers in the frontal region of corpus callosum, especially myelinated
fibers with small diameters.

[ Key words | myelinated nerve fibers; myelin sheaths; frontal region of corpus callosum; stereology
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