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Combined extraction and identification of mouse brain vascular smooth muscle cells

and endothelial cells
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Central Laboratory, Fuxing Hospital, Capital Medical University, Beijing 100038, China

[ ABSTRACT] Aim To establish an efficient and stable isolation method of primary mouse brain vascular smooth
muscle cells and endothelial cells, and provide experimental materials for the investigation of pathogenesis and treatment of
brain vascular diseases. Methods Brain vascular smooth muscle cells were isolated by dextran gradient centrifugation
with enzymatic digestion, and endothelial cells were isolated by immunomagnetic beads sorting.  Morphology and growth
characteristics of two types of cells were observed with an inverted phase contrast microscope, their purity were identified by
immunofluorescence, and their proliferation characteristics were observed by CCK-8 assay. At the level of cellular func-
tion, angiogenic capacity of endothelial cell was assessed by angiogenesis assay and smooth muscle cell responsiveness to
platelet-derived growth factor (PDGF) was assessed by migration assay. Results The two types of cells isolated using
this method grew vigorously and were in good condition. ~ Smooth muscle cells exhibited typical “peak valley” growth, and
immunofluorescence results showed cytoplasmic specific smooth muscle a-SMA and SM22a expression was positive.  En-
dothelial cells exhibited typical “cobblestone like” growth, with positive expression of platelet endothelial cell adhesion
molecule CD31 and atresia zone protein 1. Conclusion This study established a reliable and efficient method for sim-
ultaneously isolating two types of cerebrovascular cells, the isolated cells have high purity, good activity, and stable charac-
teristics after passage, which were sufficient to meet the needs of subsequent experiments.

[KEY WORDS] brain vascular smooth muscle cell; brain vascular endothelial cell; dextran gradient centrifugation

with enzymatic digestion; immunomagnetic beads sorting
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e 4 1 7% ( CellMax, SA112.02) ; DMEM 3 3 %
(Sigma, D5671) ; GlutaMAX ( Gibco, 35050-061) ; 3E
b F B % (Gibeo, 11140-050) ; I A DNA B ( Sig-
ma, DN25) ; ) % 40 il & K A F (ScienCell , 1052) ;
AF % (Sigma, H-3933); % B B 4% ( Gibco, 11360-
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cutase ( Gibco, A1110501) ; %5 3 0 & i 1gG 4 % # ¥
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J PBS i ¥k 3 3,

1.5 BB &E
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0.5 mL & & &, m N A R4/ B CD31 41tk
25 ul,4 Cimmit i, BRAZF A L3# 7%k
B3R, FRARESMIER, A 0.5 mL &R
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£ 8T WA 30 min,‘/@ﬁ% 5 min ”//’(%Tﬁ%“‘/f(,ﬁzﬂﬁ
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Mk Kk TR RELEHM, £HEH.1000xg
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MAEKZE, FRIEAGR, BRETREH R
Bl BEM 2813 WAl #THER,
1.9 HRmEREERNETE

SIS — BB AR 1x10° A28 BB 44T R o
12 FL , FE R E 33 2 PBS % 3 K, lm A 0.5 mL
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1. R EEFRE/N B ML P BE 4B B A5 R
A B.C.D2MIAEFR 1T R 3 KT K 14 K, R =200 pm,

Figure 1. Morphological characteristics of the primary cultured mouse brain vascular endothelial cells

2. ERIEFFA/NRANILE T8RS R T
AB.C.DAFHIAREFR 1T R 3RS KT K, #R=200 um,

Figure 2. Morphological characteristics of the primary cultured mouse brain vascular smooth muscle cells
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Figure 3. Immunofluorescence staining of CD31 and ZO-1 of the primary mouse brain vascular endothelial cell
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R DAPL, 218 R0 ILAH I A TP «-SMA BUiR SR v ale o, 266 0 -1 L0 M4 St SM22ac HLIR G e D 5, B =50 pum,

Figure 4. Immunofluorescence staining of a-SMA and SM22« of the primary mouse brain vascular smooth muscle cells
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Figure 5. Growth curve of the primary mouse brain

vascular endothelial cells(n=3)
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Figure 6. Growth curve of primary mouse brain

vascular smooth muscle cells(n=3)
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S A P A S 3 ARAIE LA 1.5 %10° >4
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Figure 7. The effect of cell number on endothelial cell tube formation
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Mi12 h IFBRIEE T 1.7 £%; Transwell 25 5 & 75

Oh

12h

A A

B PUECE::|
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64

0
WA LRA

0
MWHRE LRA
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Figure 8. Smooth muscle cell responsiveness to PDGF(n=3)
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