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Abstract

BACKGROUND: The in vitro construction of intestinal smooth muscle layer, as an important component of the intestinal wall, has attracted much attention in
the bionic construction of tissue-engineered intestinal canal.

OBIJECTIVE: To explore the effects of cyclic mechanical stretching on the growth activity of intestinal smooth muscle cells and the expression of functional
genes within collagen strips.

METHODS: The collagen band culture system of intestinal smooth muscle cells was constructed using a self-designed collagen strip stretching culture device
with self-made rat tail collagen as a scaffold and primary rat intestinal smooth muscle cells as seed cells. EthD-1/Calcein-AM cell activity staining, magenta
staining, cytoskeleton-Ki67 immunofluorescence staining were used to observe the growth activity and proliferation of the cells, and quantitative RT-PCR was
used to detect the expression of desmin, a-sma, and vimentin functional genes.

RESULTS AND CONCLUSION: The collagen band culture system of intestinal smooth muscle cells was successfully constructed, and intestinal smooth muscle
cells in the band had good cell activity. The number of Ki67 positive cells increased and desmin, a-sma and vimentin were significantly overexpressed under
cyclic stretching and dynamic culture conditions (P < 0.001). To conclude, mechanical stimulation is beneficial to maintain the growth phenotype of smooth
muscle cells and promote their functional differentiation during three-dimensional culture in vitro.
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1 #EFI753E Materials and methods
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PV R4, DR R EE B N R SR, T i
ST LA B 2%t B IR AR B, HEx L St e B B A A
Rig®, BSR4

1.2 BHE RbE SZIGT 2023 4F 3-7 1R RIEER K EH L
i 25 SR 6 25 56 il

1.3 ##t

1.3.1 SEIEhY) ¥4k SD KE 4-6 R, MEMEAE, A&
12-16 g; MEMERA SD KR 1 R, & 220g, HAIEEF
KEEB S O e it . BT S St SRR S IR OE =
BEREB NG PRZE 01 s e #6417, " fit'5 0 AEE23106.
1.3.2 sER R RS BRI 2Y. = h% DMEM £ 95 2k
(Gibco); % Rz (Beyotime); T5HE%E KR AV (Solarbio);
fE & [ i -EDTA ¥4 1k ¥ (Solarbio Life Sciences); Ei fig ##
(Biowest); ¥4I (Sigma); Z M. JrEMRM . MR
(Solarbio); AR, — F A ( BF2ERK); Trizol iR 5] (Ambion

Life Technologies); Live/Dead 4% i i 7l &1 (Invitrogen); 2
ik J§i (Collagen 1)(Corning); DAPI, JJLIE] £k 55 9 (Desmin) Pt
N Z s EHi Ak (Proteintech); % & 1 (Vimentin) fufit A £
TERERLA . Ki67 St N 2 T EPUA . a— T UUILENEE A (alpha-
smooth muscle actin, a-SMA) %3t N\ £ 7L B ik (Abcam);
YHIEIRAA L B ARG (Thermo); HOEIL R RS (Leica
DM4000B); PCR 1% (BIO-RAD); fHif 577k &% ( LR ).
1.4 7k

141 KEHIE T UM 555 Hid SD RRAAR
S 75% IR 15-30 min JE VR IEESIE R AT RS, U
NIRRT, SRIE & 2% XU PBS G TR I B ik, &
F 1.0-2.0cm /N#s . TERRTI SRS TS mLE, HREY
LS 0.2% B Rg TT /K (37 °C ) HAL 40 min; SR H]
Y1 7 ok e OB BT T AL S 14U =540 5 (1500 r/min,
5 min) F BN ITIE 2 5 AR 40 40 10% i 4= MG 1% 5k
BRI EE DMEM Ri75E: THEA R, L 5x10° %z
il 22 28 22 TR IR T (0.01 mg/mL) TS 1) 10 em B4R LA,
BT 37 °C. R0 % 5% CO, Ak b B R, LES
3d 1 IR FRAL, FRARRIA 90% FilG S FLE A AR A
Fric i ACE . LR A AU (P1-P3) DL&SEERAE
1.4.2 R ~FI8 WLgH e 1) 45 08

(1) e et WCER SR A T T i JUL A L ) 24 i T
Jr, 2 PBS o H 40 g/L 2 A WA 2, £ PBS I
B\ 0.5% Triton X-100 RHZENE . AR 4 5% 1L 2F MLiE &
WAEEL S, 43 A5 AT Kie7 fifk (1 1 200), a-SMA $ifk
(1 : 200), Desmin Hif& (1 : 200) A Vimentin ik (1 : 200)
T4 CUkEFHEE 12h, £PBS RAEWES ¥R
Fi. —Alexa Fluor™ 488(1 : 1 000) T=i1LWF EZ) 1 h, i DAPI
(2 ug/mlL) = iR S G Mo A% 15 min, HURE K E 70
PR N ST .

(2) 5 & RT-PCR: HUK RN S0 A2 0l & R A g
BT WL ARYTIE, NN TRIZOL YR R J5 R F &40 — S A
JIEFEAUE RNA,  flE % I 21X (Nanodrop2000) il i fir 4
HY RNA 4liiF 59, &4 PrimeScript™ RT Master Mix 1571 &
WU 5 2 554 i cDNA, [ R 446 4FAy: 37 “C 15 min, 85 C 55,
4 C1#47. LL cDNA AR, 4&k#E SYBR® Premix Ex Taq™ I it
AT PCRYIY, SIMFHINFR 1o
1| 51955
Table 1 | Primer sequences

HE R RiE5IMR A (5'-3)

TESIFAI (35

GTC CGT GTCCTCGTCCTCCTAC AGT TGG CGA AGC GGT CATTCA G
GTG GAG CGT GAC AAC CTG ATA GAC TCA GAG ATG TTCTTA GCCGCAATG G
TAG AAC ACG GCATCA TCA CCAACT G CAT CTC CAG AGT CCAGCACAATACC
TCC AGT ATG ACT CTA CCC ACG CAC GAC ATA CTC AGC ACC AG

vimentin
desmin
a-sma
GAPDH

Feik: vimentin NEIEE A desmin NWUALE: o-sma Ky o FIFHUILBHE .
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Figure 1 | The preparation and stretch of intestinal smooth muscle
collagen bands
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%I 30 UK /min [SRERBEAT R, FFEHH 4d, FRRIGR.
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e M 30 9K /min, BN R R AL R IR EAE R R

5632 | PEHERTIEHE | 5528% | 55358 | 2024F 128

HHRCE T-A0MRE R0 N, RAMEFE 4d, TEHCETEERE RS 2 UK.
15 EZULRIEAF
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1.5.3  ZHHE S -Ki67 Gy 5 ot e 0 W S 40 i ¥ AR K 5 3 B
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2 Z5ER Results
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Figure 2 | The growth and morphology characterization of rat intestinal
smooth muscle cells
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Figure 3 | Immunofluorescence and gene identification of rat intestinal
smooth muscle cells
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Figure 4 | Growth phenotype and gene expression of primary rat
intestinal smooth muscle cells before and after collagen band stretching
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