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Isolation, culture,,and identification of mesenchymal stem cells derived from
rat abdominal aorta based on the enzymatic digestion—tissue explant

sequential method
Lai Suyu,Wang Yichang,Liu Chenxuan,Cai Chaoying, Jiang Yun,He Yinghua ,Wang Xiaofeng
(Department of Coloproctology , Guang’ anmen Hospital , China Academy of Chinese Medical Sciences)
[ Abstract] Objective : To establish an optimized enzymatic digestion—tissue explant sequential method , and to realize efficient isola-
tion, expansion , and systematic identification of mesenchymal stem cells (MSCs) derived from rat abdominal aorta. Methods : Sprague—
Dawley rats, aged 3 months, were selected ,and abdominal aortas were aseptically isolated and minced , followed by primary cell harvest-
ing via sequential limited digestion with 0.1% type [ collagenase and explant migration culture. An inverted microscope was used for
dynamic observation of cell morphology and growth; flow cytometry was used to measure the expression of surface markers (CD73,
CD44,CD29, CD34,CD45, and CD11b/c) on passage 4 cells; adipogenic, osteogenic, and chondrogenic trilineage differentiation ex-
periments were used to assess multidirectional differentiation potential. Results : Primary cells began migrating from the tissue explants
on day 3, exhibiting vigorous proliferation and forming a typical “whirlpool-like” growth pattern after passaging. The cells showed high
expression levels of CD73[(95.9 + 1.5)%],CD44[ (94.5 + 0.8)% | ,and CD29[ (82.5 + 1.8)% ] and low expression levels of the hema-
topoietic markers CD45 [(13.0+3.2)%],CD34[ (1.65+0.5)% ] ,and CD11b/c[ (8.6 +2.1)% . Upon directed induction, the cells
formed lipid droplets positive for oil red O staining, calcium nodules positive for alizarin red staining, and proteoglycans positive for Al-

cian blue staining, which confirmed the complete trilineage differentiation capacity of MSCs. Compared with the traditional tissue ex-

plant method or the enzymatic digestion method alone, this sequen-
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HOTH: DR A RAZEARITAR (%5 :81673980); B + E tissue explant sequential method is an efficient and stable system
A AR O TAEET KL AT A (%2 .CI12021A0210 for isolating and culturing MSCs derived from the abdominal aorta,
9); PR FHAFFEERIGEIAARRIEMI A and the cells obtained have high purity, well-maintained stemness,
R B (%% :HLCMHPP2023126) and complete multilineage differentiation potential, which provides

tial method showed advantages in initial cell migration time and pri-

mary confluence efficiency. Conclusion : The enzymatic digestion—

a high—quality seed cell source for research on vascular diseases

and cell therapy.
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