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Mechanisms of rapamycin on regulating rat mesangial cell
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Abstract: To explore the affect and mechanisms of rapamycin on mesangial cell proliferation and cell cycle,
rat mesangial cells (HBZY-1) were cultured and divided into the six groups: normal; normal with platelet derived
growth factor (PDGF) 20 ng-mL™; PDGF + rapamycin 1, 10, 100, 1 000 nmol-L™. The cell proliferation was
measured by MTT in 24 and 48 h; flow cytometry was used to detect the cell cycle phase. Western blot was
performed to determine cyclin D1, cyclin E, cyclin-dependent kinase 2 (CDKZ2), cyclin-dependent kinase 4
(CDK4), p27, p70S6K/p-p70S6K protein expression. The p27 mRNA was detect by Real-time PCR. The results
showed that rapamycin significantly suppressed PDGF induced glomerular mesangial cells (MCs) proliferation in a
dose and time-dependent manner, but with the dose increased (1 to 1 000 nmol-L*), the time dependence gradually
weakened. Rapamycin inhibited mesangial cell proliferation and arrested the cell cycle in the GO/G1 phase. PDGF
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at 20 ng-mL* significantly increased the expression of cyclin D1, cyclin E and CDK2, CDK4 (P < 0.05), but
rapamycin did not affect the expression of cyclin D1, cyclin E and CDK2, CDK4. Rapamycin can significantly
inhibited p70S6K phosphorylation, up-regulated the expression of p27 protein and mRNA. Collectively, rapamycin
has the effect of inhibiting the glomerular mesangial cells proliferation of mesangial cells by regulating the
transcription of p27 mRNA, increasing its protein expression through the mTORC1/p70S6K pathway, resulting
in decreased activity of cyclin-CDK, and blocking cell cycle in GO/G1 phase.
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Figure 1 The inhibition ratio of rapamycin (Rapa) on MCs in 24
and 48 h. PDGF: Platelet derived growth factor; Rapa 1: Rapamycin
1 nmol-L!; Rapa 10: Rapamycin 10 nmol-L™!; Rapa 100: Rapamycin
100 nmol-L*; Rapa 1000: Rapamycin 1 000 nmol-L*. n=6, X +s.
“P<0.05, "P<0.01 vs PDGF

Table 1 The cell cycle assay of MCs stimulated by Rapa. n = 6,
X +s. #P<0.05, #P<0.01 vs PDGF

Group G0/G1 S G2
Control 81.63+2.12 10.70 £ 0.87 7.66+0.82
PDGF 56.27 £ 3.28 30.17+296 1356+1.18
Rapa 1 nmol-L*  62.49 +2.22 29.60 +£3.17 7.90 +0.16%

10 nmol-L*  70.01+£3.12*  20.09 +2.90 9.90 +1.03*

100 nmol-L*  76.98 +4.63*  16.19+1.18*  6.82 +0.36"
1000 nmol-L*  79.92 +4.69% 13.62+1.36"  6.46 + 0.44"
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Figure 2 The cell cycle assay of MCs stimulated by Rapa
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Figure 3 Rapa did not affect the expression of cyclin D1, cyclin E and CDK2, CDK4. n = 4, X £ s. "P<0.05 vs control
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Figure 4 Rapamycin up-regulated the expression of p27 protein and mRNA on MCs tested by Western blot (A) and Real-time PCR
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Figure 5 Rapa decreased the protein levels of p-p70S6K in a

dose dependent manner. n = 5, X + s. "P<0.05, "P<0.01 vs control;
#P<0.05, #P<0.01 vs PDGF
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