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Microvascular morphometric analysis of cerebral cortical functional areas
in C57BL/6 mice of various ages

GUO Min', GUO Yongchang', ZHANG Ruihu', ZHANG Yinhong', WANG Hailong”* , CHEN Zhaoyang'*
(1. Laboratory Animal Center, Shanxi Medical University, Taiyuan 030001, China.
2. Basic Medical Research Center, Shanxi Medical University, Jinzhong 030600 )

[ Abstract] Objective To observe and analyze functional areas of the cerebral cortex in C57BL/6 mice of various
ages. Methods Improved alkaline phosphatase staining was used to reveal the microvascular morphology of the cerebral
cortex in C57BL/6 mice, including the motor cortex ( primary and secondary motor cortex) , sensory cortex ( primary and

secondary somatosensory cortex ) , visual cortex (primary and secondary visual cortex) , and auditory cortex ( primary and

[E£TH ] BEEESWRTTRI5H (2021 YFF0702805)
[MEEB A TR (1970—) , 55 S RS0, W5 7 0] . \BR PB4 . E-mail : gm5647@ 163. com
[EEMEE IR (1972—) , 33, B2, WL A S0 5 1) A ZSB sh B il 4% . E-mail : ceytyen@ 163. com
E I (1973—) 5, HdZ, WA I BEFE 7 ] SR K A S5 D) BE . E-mail : longwty@ 163. com
* LR A R



Fp [ P BE 2R ks 2023 4F 12 A5 33 45 123 Chin J Comp Med, December 2023, Vol. 33,No. 12

secondary auditory cortex ), olfactory cortex ( extrarhinal and entorhinal cortex ). Images were captured under an
OLYMPUS BX51 microscope with Image-Pro Plus 5.1 software. The microvascular length density (Lv), microvascular
surface area density (Sv), and microvascular volume density ( Vv) were analyzed by Image-Pro Plus 5.1 software.
Results Expression of alkaline phosphatase was abundant in cerebral cortical microvessels of adult and elderly mice, and
slightly expressed in juvenile mice, but not in lactating mice. Pial blood vessels enter the cortex in T shape, Y shape,
large arc, and small arc four manners. Lv, Sv and Vv in different parts of the same aged mice showed a decreasing trend in
motor, sensory, visual, auditory and olfactory cortexes, and the microvascular density of Lv, Sv and Vv in motor and
sensory cortexes was statistically significant compared with the olfactory cortex (P<0.05). The vascular density in all
functional areas in elderly mice was lower than that in adult mice, but no statistical significance was found (P>0.05).
Conclusions The expression of alkaline phosphatase in microvessels in functional areas of the cerebral cortex in C57BL/6
mice increases with age and reached its peak value in adulthood. The microvascular architecture in the brain provides
morphological parameters to establish cerebrovascular disease models.

[ Keywords] alkaline phosphatase staining; C57BL/6 mice; cerebral cortex; microvascular construction
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Figure 1 Alkaline phosphatase staining of cerebral cortex microvessels in C57BL/6 mice of different ages

AT FRMAE ;B RIOVE A ;C. Y FIRMAE ;D /NIUE A E B M B rh i BB ML F 2 B BB BTINL A 5 G . P Sk o R 2k
FEMLAE s H s Sk A BRERE 1

2 CSTBL/6 /BB ST IX B 1 2
Note. A, T-shaped blood vessels. B, Large arcuate blood vessels. C, Y-shaped blood vessels. D, Small arcuate blood vessels. E, Superficial cortical
vessels, middle cortical vessels and deep cortical vessels. F, Cortical medullary blood vessels. G, Arrow indicates beaded blood vessels. H, Arrow

indicates helical vessels.

Figure 2 Microvascular morphology of cortex in C57BL/6 mice
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Table 1 Microvascular density of Lv, Sv and Vv in different cortical functional areas of C57BL/6 adult and elderly mice
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