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Effect of atorvastatin on proliferation and differentiation of osteoblast cells (3T3-El1) and its
relationship with endoplasmic reticulum stress
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Abstract. Objective To observe the proliferation and differentiation of atorvastatin calcium with different concentrations on the
3T3-EI cells and to analyze the relationship between this process and the expression of endoplasmic reticulum stress related genes,
Bip, PERK, and Eif2a. Methods The osteoblast cells were cultured to the logarithmic phase, and then the cells were continued
to be cultured with different concentrations of atopal calcium in 0, 10™*, 1077, 10 °mol/L. After 24 hours, the cell proliferation
ability was detected by CCK - 8 colorimetric method , the activity of ALP was measured by alkaline phosphatase assay, and the
expression level of symbolic endoplasmic reticulum genes were detected by the real time quantitative PCR technique. Results
Under microscope, cells were spindle or polygonal. (2)Compared with the control group, atorvastatin calcium could promote cell
proliferation and increase the activity of ALP (P < 0.05), and proliferation was most obvious in 10 *mol/L. (3 Real time
quantitative PCR showed that the expressions of Bip, PERK and Eif2a in atorvastatin calcium group were higher than those in the
control group (P < 0.05). Conclusion Atorvastatin can promote the proliferation of 3T3-El cells and increase the activity of
ALP cells. The fact which atorvastatin can promote the proliferation may be related to the endoplasmic reticulum stress pathway,
which provides a new method for the clinical treatment and drug development of osteoporosis.
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FERA BRI — K, AR A & 80% 7 4y i
PRHEAT I
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b B9 SE EEE (OD {H) 6
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2 AL HEmE B R BT & 0 B AT L A5 Y
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Table 1 The sequence of gene primers

= GEFAG 3 R

Bip Upstream GCCAACTGTAACAATCAA 165 bp
Downstream GCTGTCACTCGGAGAATA

PERK Upslream TGCCAGACTGAAAGTAAA 197 bp
Downstream ATCCTCTTGATAGCGTAA

Eif2a Upstream ACGGTCACCCAGTCTGCT 85 bp
Downstream GCTGCTCTATGGCTTTCA

B-aclin Upslream CCTTCCGTGTTCCTACCC 130 bp
Downstream CCCAAGATGCCCTTCAGT

1.3 Zuifs4br

SR SPSS21. 0 AR AT S it 4 b, 55 s £
BB e bR s (v 2 s) R, A M HLECR AR R
J7 25781, P LR T LSD-t 45 45, P < 0. 05 KA
RESHGIHERE L,

2 HR

2.1 3T3-El M5 M

BIONEEFE 24 h SR PG REAE KO RFEE
ARRE R, ESEMIRIE ZMEE, W 1,
2.2 BUHEAR AL VT 45 % 3T3-E1 40 fd 39 58 F1 ALP 1%
P ) 52 i

N [F) e 5 A9 T HE A At 7T 4% (0,10 7° 1077 (10 7°
mol/L) YEFI T4 24 h 5, 5% B4 Fo e, &% 42 1Y
3T3-E1 #Hff1 OD {8 Je ALP J&PES 3G I, H LA & ¥k
ALY BTG AR A 7T 45 (10 ™° mol/L) 3 N i W1 8 (P <
0.05) X R 550 H LRAHAM LR EFHE
Gl E (P <0.05), W2,
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Table 2 Effects of atorvastatin calcium with different concentrations on proliferation and ALP activity of 313-E1 cells

T H 31 18 41 B
2 3
W6 LA 7 45 ¥ (mol/ L) 0 10 7% 1077 10-°
3T3-KE1 40 (OD {i) 0. 4930 +0. 0343 0.5487 +0.0314* 0. 6057 +0. 0366 ™ 0.6563 +0.0483 ™"
ALP it (4 R HAHL/g) 1. 844 +0.795 4.317 0,605 ™ 6.065 +0.776 """ 9.036 +1.182 """

Ho G MA L, " P<0.05, TP <0.01, " P <0.001; JIGH A LI, P <0.05

1 3T3-EL 41 0P W% ( x 100)
TR ONO) B4 o 8 04 42 )8 BB i A 48 /2 (3T3-E1
4 )

Fig.1 Morphology of 3T3-E1 cell( x 100)

2.3 P 4L AR Ak 7T 45 X 3T3-E1 40 fg Bip. PERK,
Eif2a & [F 3% ik #9 52 i

Vi BG4 348 7 K oAk BE VR A R AR A 10 7°
mol/L (BT +E A& Al 7T 55 T Fi 3T3-E1 41l 24 h, RT-
PCR %453 7R ,3T3-E1 48 4 Bip .PERK .elF2a %t [H
mRNA Fik ¥ F X4 (P <0.05), W& 3,
£3 PR M IT S (107 mol/L) %f 3T3-E1 41 jf Bip.,
PERK  Eif2a % |5 22 35 (4 8 i
Table 3 Effect of atorvastatin calcium (10 "° mol/L) on the
expression of Bip, PERK and Eif2a genes in 3T3-E1 cells

5| Bip PERK Eif2a
0(mol/L) 1 1 1
10 % (mol/L)  2.716 £0.013* 3.284 +0.009* 1.967 £0.017"

W5 BAH (0 mol/L) M, * P <0.05

3 itig
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W T 14 EL AR A A B S M D R AP TR P 1 SR R R
T B HMG CoA i J WA 1 35 1 19 /LB =0
1, & T RE 62 12 2 AR 200 JHO A6 i, 490 o) Al -1 40 - Ak
SR M T, X AR R R TT 2R A W 1R
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PRI & I B RGN AE Y SR, BRI TT 2R 25 /e 52
I PR A e 1oz P ) B AR T 8O SR AR AR (H Oy
S5 B TABTT 2R 25 MR S — A i 25 ) = T RE AR
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