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Effects of cyclic strain on morphology and growth of vascular snooth muscle cells

CHEN Dao-Yun', YANG XiangQun', ZHAN G Chuan-Sen'", FAN YuBo? ZHANG Xi', SONG Jin1i in?>, HE Hui*, L |
Xizo+1 ing’, YE Yong'(1 Department of Human A natomy, Institute of B iom edical Engineering, College of BasicM edical Sci-
ences, SecondM ilitaryM edical U niversity, Shanghai 200433, China, 2 Biomechanical Institute, SichuanU niversity, Cheng-
du 610065)
[ABSTRACT] Obijective To investigate the effectsof cyclic strain on themorphology and grow th of vascular snoothmuscle
cellsV 9V C9). M ethods A pulsatilemembrane cyclic strain systam was used to perform cyclic strain onV 9V Csfrom adult
D rats M icroscopy and computer mage capture systam were used to investigate morphological change in VM Cs The
grow th of V 9V Cs and their DNA synthesisw ere indicated by *HTdR method Results U nder 14% cyclic strain, V 9 Cs
re-aligned gradually and w ere finally vertical to the direction of stress the shgpe index decreased How ever, the reading
area, perimeter and long axisof stretchedV 3 Cs increased w ithin 6 h, then decreased to a relatively stable level from 12 to
24h Thegrow th and °H thym idine incorporation of V 9V Csunder 8% cyclic strainw ere arrested, but accelerated under 14%
cyclic strain The ®*H thymidine incorporation had a significant difference in 12 h and increased by 1 4-fold and 1 8-fold in 24
and 48 h regectively comparedw ith control group. Conclusion: T he cyclic strain not only affects themorphology of V M Cs,
but leads to rearrangement of V M Cs It can inhibit cell grow th under physiological condition but promote cell grow th be-
yond physiological condition in culturedV SV Cs
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Tab 1 M orphology change of V3 Csunder 14% cyclic strain
(n=50,x% 9
Spreading area Perimeter : Long axis
Grow (@ /im?) (1/um) Shepe index (d/um)
Control 166 20+ 3Q 34 52 03+ 6 53 Q78+ Q11 36 00+ 2 06
Strained 6h 344 19+ 60 76" " 112 96+ 16 67" " Q34+ Q04" " 94 84+ 11 50" "
12 h 168 61+ 15 34 82 79+ 11 89" " Q32+ Q09" 74 85+ 1Q 59" °
24 h 178 62+ 56 54 82 02+ 1Q 47" " Q33+ Q07" " 75 01+ Q74"
“P< Q05 ""P< Q 01vsoontrol group
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Fig 3 Growth curve of V3 Cs 1Hz 14% ,
n= 10, "P< Q 05, * “P< Q 01 vs static culture group VMCs
2 V3 CsDNA
Tab 2 °H-TdR incorporation of V9 Csunder different tension cyclic strain
(n=8,x% 9
Group 6h 12 h 24 h 48 h
Control 653 00+ 84 51 769 67+ 97 85 901 00+ 123 71 1 062 66+ 112 58
Strained (8% ) 656 60+ 125 28 720 17+ 110 35 747 83+ 9Q 46" 782 83+ 88 85" "
Strained (14%) 664 60+ 107 32 1 020 33+ 211 33" 1 284 83+ 104 90" "~ 1 874 83+ 24Q 46" "
"P<Q05 ""P<0Q01 """ "P< O 001vscontrol group
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