TPIEMAL TR 17 & 20 4 2013 - 05 - 14 iR
Chinese Journal of Tissue Engineering Research May 14, 2013 Vol.17, No.20

@72 o crrceor

doi:10.3969/j.issn.2095-4344.2013.20.002 [http://www.crter.org]

eH, THEM, TEEIE, WL, FER, KFE, Y. IR 2 200 5 5L T MAPK (5 5 A9 72 i 1]

AL T FERFS, 2013, 17(20):3618-3625.

& W, MER?, EaEL AW, FER, R F e

1 S8 XRFWELLERSAA, L&F 200040
2 A RMAEARERSAF, FHL%MET 471200

NERS:

1 7 5/6 B IER ApoE-/-/Is B = S kBT AL s a2t , 137 H Agilent /s B4 JE R 7 25 MAPK {5
S ZE R RIAIER, VP RUHREPAETS 5T SRR £ il 4 1k (5 BEAE BEATLED .

2 I3 SRR BT RS S YERE ST, DRI MAPK {5 38 B 6545 4 PR3 2 A= B
RO, ANSCET R B Tk [ WA 5 B AR P LA i 73 P 33000 5 A m F 1 B ML
PR T B R S

KA

MG ALK, oL, U5, JREPIE; FULAIM; 2805 E i, LR
B IR MAPK {553l RasAete; ZRRikkiN, B AARR e

WE

BE: MR~ SRS TR ED LR, I UL R 4 e
MR AFREELEN, DI ANE 2

B R PREFAE T 5T S0 KRR A 45 475 44 P93 252 A4 AL o

FiE: RH 516 FUIRRE ST JREETS R R ApoE-/-/N AN IR L E 4G AR, SR AKE-FHLL YL & H Von
Kossa a2 E A KA LGSR il GRS . B /N A2 K4 Agilent & R 77 & MAPK {5
SR 72 AR IA L, SE i PCR 2T IRIE RS 4> 5 MAPK {5 50 A G 10 28 ik Sk N, g &
WA HTRIRR MAPK {5510 B 5 MU E5 401 A FERE R

HEREEIR: BN 12 G, IREHE ApoE-/-/IN R ANk A1 2R AS SR8 RUIE S Sl ik S R AL A5 AL BEERTE 1 o
Agilent ZELE BRI A R BoR, MAPK {55 B2 1E 14 A 22 RIBHK, RT-PCR BIES RS &
K25 AT & . 4 KEGG @ orHT, ERK1/2 15518 B ] e 1 ML A5 4k (Vo3 1 AR HI0 R v ¥ o T2
. B 5/6 B DR ApoE-/-/ B Sl I (L BT TE 5 MAPK {5538 B IS % DA ¢, 245538
5 T REE T LA M % o34k ok R Pl 4 28 R F A

Expression prolife of mitogen-activated protein kinase pathway genes in
vascular calcification associated with osteogenic differentiation of smooth
muscle cells
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Abstract

BACKGROUND: Vascular calcification is recognized as an active and regulated biological process
involving osteoblast-like cell transdifferentiation of vascular smooth muscle cells. However, the precise
mechanism of vascular calcification is still unclear.
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OBJECTIVE: To explore the pathophysiological mechanism of atherosclerotic calcification in uremic mice.

METHODS: The animal model of atherosclerotic calcification in Apolipoprotein E knock-out mice was established
with 5/6 nephrectomy. Histomorphological changes of aorta sections of mice were evaluted by hematoxylin-eosin
staining and Von Kossa staining to confirm atherosclerotic calcification. The differentially expressed genes in
mitogen-activated protein kinase pathway were evaluated using mouse whole-genome Agilent chip. Real-time
quantitative reverse transcriptase-polymerase chain reaction was used to verify gene expression changes related
to mitogen-activated protein kinase pathway, and combined with pathway analysis to explore the relationship
between mitogen-activated protein kinase pathway and vascular calcification.

RESULTS AND CONCLUSION: The histomorphological changes of aorta sections of uremic Apolipoprotein E
knock-out mice indicated atherosclerotic calcification after 12 weeks of modeling. Microarray hybridization
identified fourteen differentially expressed genes in the mitogen-activated protein kinase pathway, which have
significantly altered their expression levels during atherosclerotic calcification. Reverse transcriptase-polymerase
chain reaction results were consistent with the chip validation. The extracellular signal-regulated kinase 1/2 signal
transduction pathway played an important role in vascular calcification, identified by KEGG pathway analysis.
Experimental findings indicate that, atherosclerotic calcification in Apolipoprotein E knock-out mice with 5/6
nephrectomy is closely associated with mitogen-activated protein kinase signaling pathway, which plays an
important role in smooth muscle phenotypic transition.

Key Words: tissue construction; bone tissue construction; atherosclerosis; vascular calcification; uremia; smooth
muscle cells; mitogen activated protein kinase; gene chip; expression profile; mitogen-activated protein kinase
signaling pathway; morphology; differentially expressed gene; National Natural Science Foundation of China
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Table 1 Evaluation of serum lipids and renal function index of
mice in each group (xts)
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Figure 1 Histomorphological characteristics of aorta sections

of mice in each group (Hematoxylin-eosin staining,
x100)
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of mice in each group (von Kossa staining, x100) Figure 4 Agilent whole genome gene expression microarray

scanning image of mice in each group
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Table 2 Differential expression of mitogen-activated protein
kinase pathway genes in mice
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