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Effect of rapamycin on proliferation of rat heart valve interstitial cells in vitro
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Abstract: Objective To investigate the effect of rapamycin on the proliferation of rat valvular interstitial cells in primary
culture. Methods The interstitial cells isolated from rat aortic valves were cultured and treated with rapamycin, and the cell

growth and cell cycle changes were analyzed using MTT assay and flow cytometry, respectively. RT-PCR was used to detect
mRNA expression levels of S6 and P70S6K in cells, and the protein expressions level of S6, P70S6K, P-S6, and P-P70S6K were
detected using Western blotting. Results Rat aortic valvular interstitial cells was isolated successfully. The rapamycin-treated
cells showed a suppressed proliferative activity (P<0.05), but the cell cycle distribution remained unaffected. Rapamycin
treatment resulted in significantly decreased S6 and P70S6K protein phosphorylation level in the cells (P<0.05). Conclusion

The mechanism by which rapamycin inhibits the proliferation of valvular interstitial cells probably involves suppression of
mTOR to lower S6 and P70S6K phosphorylation level but not direct regulation of the cell cycle.
Key words: mammalian target of RAPA; rapamycin; aortic valvular interstitial cells; cell proliferation
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GAPDH_F CGTGCCGCCTGGAGAAACCTG
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S6_R GCTTCCTGACAACATACTGGC
P70P70S6K_F AAAGAAGAGGAAGCTGT
P70P70S6K_R CTTTAAGTGTCCCATGTCAG
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Fig.1 Isolation and identification of rat aortic valvular interstitial cells. A and B: Rat valvular interstitial cells on
day 1 and day 7 in primary culture, respectively; C: HE staining; D: a-smooth muscle actin (a-SMA) staining; E:
Vimentin staining; F: Human Von Willebrand factor (vWF) staining.
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Fig.2 Rapamycin-treated (A) and control (B) rat aortic valvular interstitial
cells.

J& , S 2L AN AR TS PR T 1 AL ARG M, 255 6 2.5 = Control
%EHL , AL AN AR 2

2.0 | <@=Rapamycin
2.4 AR amheE A T

AR A AR A I 40 e 0 ) A2 A S R i 215
27 A TR 2 55 20 P S0 B T 3 ro
(9 DAL 4 FRml g, 2 2H Ak 0 R ZH 2RI 425 S )
7 FERIBAT BB 2200, BB mTOR IR SR In &= 051
SN RS ST PRI q= o
2.5 RT-PCR#&M mTOR TF i #2k & S6 42 P70S6K 2 A 1 2 3 4 5 6 7
;Riii Incubation time (day)

B3 RAAKRIBIEE R4 K 2k
DL 5, Real-Time PCRAGINZH , [A] B2 izt 2H Fig.3 Growth curves of rapamycin-treated and control

:I:| mTOR _F{ﬁ’;ﬁp_]‘% E S6 (t:6.975 , P:o_ooz)ﬂ] P70S6K aortic valvular interstitial cells in vitro (Mean+SD).



http://www.j-smu.com

J South Med Univ, 2016, 36(4): 572-576 - 575 -

6000 1
5000

40004

Number

3000
2000

1000
B
T
100 120

R
0 20 40
Channels (FL2-A)

S
60 80

Fig.4 Cell cycle analysis of rapamycin-treated (A) and control (B) aortic valvular interstitial cells.
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Fig.5 Relative expression of S6 and P70S6K mRNA in
rapamycin-treated and control aortic valvular interstitial
cells. P<0.01 vs control.
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Fig.6 Relative expression of S6, P70S6K and phosphorylation in
rapamycin-treated and control aortic valvular interstitial cells.
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Tab.1 Expression of P-56 and P-P70S6K in each group (P-S6/
total-S6, P-P70S6K /total-P70S6K) (Mean+SD, n=3)

G P-S6 relative P-P70S6K relative

roup . .
expression expression

Control group 1.00+0.00 1.00+0.00

Rapamycin group 0.36+0.07* 0.57+0.19*

P 0.004 0.016

*P<0.05 vs control group.
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