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Abstract

orders. However, there is currently no simple and reliable in vitro primary culture system established for these cells.

Mouse colonic smooth muscle cells play an important role in the study of intestinal motility dis-

This study aims to establish and optimize a primary culture method for mouse colonic smooth muscle cells. Mouse
colonic smooth muscle cells were isolated and cultured using enzyme digestion combined with tissue explant adher-
ence. Optimization of culture conditions, including mouse age, dish size, and serum concentration, was performed.
Cells were purified via differential adhesion, purity was verified by immunofluorescence, and proliferative capacity
was assessed with the CCK-8 assay. A 3D collagen gel culture model was used to verify the autonomous contraction
ability of colonic smooth muscle cells. Compared to ttissue explant adherence alone, the combination of enzyme
digestion and tissue explant adherence significantly reduced cell adherence and fusion time and achieved higher cell
purity (94.52%+1.76% vs 87.87%+2.48%, P<0.05). Colonic smooth muscle cells from 8-week-old mice exhibited
the highest proliferation rate and the most organized arrangement. Under the culture conditions of a 6-well plate and
15% fetal bovine serum medium, the cell growth rate is significantly improved. CCK-8 assays revealed robust pro-
liferative activity of mouse primary colonic smooth muscle cells, yielding a classic S-shaped growth curve. The 3D
collagen gel experiment showed that the collagen contraction rate in the blank control group was significantly high-
er than that in the BDM (2,3-butanedione monoxime) inhibitor group (31.57%+5.32% vs 11.96%+4.09%, P<0.05),
confirming the autonomous contraction ability of colonic smooth muscle cells. This study successfully established a
primary culture system for mouse colonic smooth muscle cells. By optimizing culture methods and conditions, cell
purity and activity were significantly improved, and their functional characteristics were verified.

Keywords mouse colonic smooth muscle cells; primary culture; enzyme digestion combined with tissue

explant adherence; differential adherence purification; 3D culture model; cell contraction
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Fig.1 Technical flowchart for the isolation and culture of primary colonic smooth muscle cells from mice
(the image was drawn using BioRender)
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Fig.2 Schematic diagram for constructing a 3D culture model of colonic smooth muscle cells
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A-C: growth status of mouse primary colonic smooth muscle cells cultured by the enzyme digestion combined with tissue explant adherence from day

3 to day 9, with arrows indicating smooth muscle cells; D-F: growth status of mouse primary colonic smooth muscle cells cultured by the tissue explant

method from day 3 to day 9, with arrows indicating newly migrated smooth muscle cells.
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Fig.3 Growth status of primary mouse colonic smooth muscle cells under different culture methods
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A comparison was conducted to evaluate the confluence rate and morphological status of smooth muscle cells from 4-, 8-, and 24-week-old mice.
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Fig.4 Primary colonic smooth muscle cells from mice of different ages
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The confluence rate and morphological status of smooth muscle cells cultured in culture dishes of different specifications were compared.
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Fig.5 Growth status of primary mouse colonic smooth muscle cells cultured in culture dishes of different specifications

FIT UL FH 5 5 00 s B B 1] 222 Sk 40 40 45 i 1 g L4
Moo &5 M Vi VLA 5 Rt 2 2 i 1 32 22 X 3 e T
I NN R a-SMA, AKX B 553 IA vimentin,
B2 B AT 4EN L R 235 vimentin, A% L a-SMAI,
JIT LA, P S 328 5 AT v b 2 1 10 3R T o Ll
HEAT %558 (K18).

222 KRR FET G R W-T 8 L e 6h 46
Bl G U eI R R RO [ B R
AS RS R T LA kAT 4 1 A v, AL %3
ANANFEIRALES, AR g O A, gL

IR Nk e el 8 71| R o & S a U s s S O R
PSR TG A M, M2l By (St
P2 B /R B S P A B B )< 100%. 45 51
R IR AV T A 2 2 T U B v 1) 4 ff i B . vy
T 20 SV BE T (94.52%+1.76% vs 87.87%+2.48%,
P<0.05, K9).
2.3 INRIBK LSRG R N 4REE SR E

18 CCK-8iEXT 4lifk, 5 1) /) B A 45 B T 1
JULZH B ()35 33347 W 5 , SRR I 8 K i 2z il A= K
2, SRR, MR R, 45 P LA



448 BRI

10% FBS 15% FBS 20% FBS

Day 6

Fo [ 200 um | SN o
ELELN U ARES 7T LA B AE AN [ VR P FBS 58 4 B SR 2 rh IR i 5 T L
A comparison was performed to evaluate the confluence rate of smooth muscle cells cultured in media with different concentrations of FBS.
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Fig.6 Cell growth status in media of varying concentrations
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Viability of mouse colonic smooth muscle cells after different enzymatic digestion treatments was determined by trypan blue staining. X+s, *P<0.05 vs

30 min collagenase+30 min trypsin group; “P<0.05 vs 15 min collagenase+45 min trypsin group; #P<0.05 vs 60 min collagenase group; “P<0.05 vs 60
min trypsin group.
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Fig.7 Survival rate of mouse colonic smooth muscle cells under different digestion methods
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Immunofluorescence was performed to detect the expression of a-SMA and vimentin in colonic smooth muscle cells and fibroblasts. The cell nuclei are
colored blue (DAPI); vimentin shows green fluorescence; 0-SMA presents red fluorescence.
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Fig.8 Identification of colonic smooth muscle cells and fibroblasts
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Immunofluorescence was performed to identify and compare a-SMA expression in colonic smooth muscle cells following purification and culture with different

methods. The cell nuclei are colored blue (DAPI); a-SMA shows green fluorescence. ¥£s, *P<0.05 compared with the tissue explant adherence group.
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Fig.9 Purity assessment of primary mouse colonic smooth muscle cells under different culture methods
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The CCK-8 assay was employed to assess the viability of purified mouse colonic smooth muscle cells.
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Fig.10 Growth curve of primary colonic smooth muscle cells in mice
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A collagen contraction assay was performed to compare the contractility of colonic smooth muscle cells between the BDM group and the normal group.

X+s, ¥*P<0.05 compared with the BDM group.
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Fig.11 Collagen contraction assay of mouse primary colonic smooth muscle cells
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