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[ ABSTRACT ] Aim To investigate the role of endoplasmic reticulum stress ( ERS)-mediated apoptosis in athero-
sclerotic calcification of diabetic apolipoprotein E gene knocked-out ( ApoE ™"~ ) mice. Methods 6 weeks old male

ApoE ™"~ mice were first rendered diabetic by intraperitoneal injection of streptozotocin ( STZ) for 5 days [40 mg/ (kg -
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d) ]. After 2 weeks, the blood glucose level >3000 mg/L mice were included in this study, and then were given a semi-
synthetic high-fat diet (HFD) , plus daily tail vein injection of carboxy methyl lysine (CML) [10 mg/(kg - d)]. The
mice were euthanized at 0 month ( group OM, n =10), 2 months ( group 2M, n=10), and 4 months ( group 4M, n =10)
after the triple administration of STZ-CML-HFD.

Results  Morphological analysis showed that early atherosclerotic plaques appeared at 2 months after the triple administra-

Related detection and analysis were carried out for each group of mice.

tions of STZ-CML-HFD, and that typically advanced plaques with extensive calcification lesions, abundant cholesterol crys-
tals, and proliferative collagen were formed at 4 months after the triple administrations of STZ-CML-HFD.  The intrinsic
phenotype (SM22a) of aortic smooth muscle cells was gradually lost, and osteoblast-like phenotypes ( bone morphogenetic
protein-2, core binding factor al, alkaline phosphatase) were increased. =~ CML deposition signal and the expression of re-
ceptor for advanced glycosylation end product (RAGE) in the aortic wall were mainly restricted in the atherosclerotic
plaques.  Western blot assay showed the expressions of CML, RAGE and CD36 in aortic wall of diabetic ApoE ™"~ mice
were significantly up-regulated, but the expression of ATP binding cassette transporter Al firstly displayed a compensated
increase and then reduced near the baseline.  Experiment of TUNEL staining and cleaved caspase-3 immunohistochemical
staining found intra-plaque cells apoptotic rate rised with the progression of diabetic atherosclerosis.  Immunohistochemical
location analysis showed glucose regulated protein 78 ( GRP78), a molecular chaperone of ERS and C/EPB homologous
protein ( CHOP) were mainly restricted in the lipid poor of atherosclerosis.  Furthermore, compared with CHOP, the dis-
tribution signal of GRP78 in group 4M appeared more basal in lipid pool. =~ Western blot semi-quantitative analysis found
that the related indexes of ERS ( GRP78, phosphorylated protein kinase RNA-like endoplasmic reticulum kinase, phospho-

rylated elF2a, activating transcription factor 4, CHOP) were up-regulated with the extension of diabetic course in
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ApoE ™" mice.
tion of diabetes in ApoE ™"~ mice.

the calcification cascade signal.
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Conclusions STZ-CML-HFD combined intervention for 4 months can induce atherosclerotic calcifica-

CML/RAGE may firstly start-up ERS-mediated apoptosis, and then cause to happen
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30 min, NaOH 1k KB, b6 3501 & 405 nm T 8 %
K AL, M # B BE (alkaline phosphatase, ALP) 7&
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2 # B

2.1 ApoE ™ /MNRIMAE M A I BN EE

Z5F ApoE ™"~ /N STZ 40 mg/ (kg « d) JELE S
RN 1 5t 05, /N B A 3 T s, B 3000
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% 1. $EPRFE ApoE " /N STZ-CML-HFD BE S A5 0.2.4 A A G MIEEFN MRE7K F (n = 10, mg/L)

Table 1. Plasma glucose and lipid levels in diabetic ApoE '~ mice at 0, 2 and 4 months after the triple administration of

STZ-CML-HFD (7 =10, mg/L)

| I SR T Hih = AR5 B2 N 2 1 L st e 5 B2 i 2R 1 DL
014 3921 217 2512 £ 169 435 +72 2066 + 181 345 31
2 4 4378 +309° 5793 458" 587 £51° 5208 +391° 292 +17
4 A 4205 +156° 9178 721" 715 + 86" 8685 +684™ 175 +21*

a I P<0.05,50 A4HALL;b A P<0.05,52 AL,
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PSR ENZER(K2), ERGERPURSTZ- S HBHRIG As F51LRI
CML-HFD BEA AL ApoE "~ /MR 4 S A W] 8 2hi%

1. #EFRY% ApoE =~ /MR STZ-CML-HFD BX &4 0.2 4 D AGHR S HREREEEN (200 x ) HE B @] ik
BAbFE 2 A H BIJE BLIREIY As SEERL, Von Kossa Bt €8 1 (1) JE 0K A5 AL BH L X, CML FWE S AL 24 7 ) 5Z 14 ( receptor for advanced glycosylation
end product, RAGE) It S 82 2H U1k 24 e (6 i AR B (A UKl CML F RAGE fRIKFHIEIX.

Figure 1. Progression of atherosclerotic calcification in diabetic ApoE '~ mice at 0, 2, and 4 months after the triple adminis-
tration of STZ-CML-HFD (200 x )

60
<
0?\“,50- aTb 201
§ g ab
cdor a ST 15F [
1= £2
30 zg
< [0}
1) 2 5 1.0k
o CE
S 20 8%
g §E o5t
=_1 | —_ « T
g " £z
0 1 1 & J 0-0 1 1 J
08 28 48 08 28 47
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Figure 2. Digital quantification of the percentage of aortic collagen by Masson staining and calcium content in aorta by O-
-

cresolphthalein complexone method in diabetic ApoE
CML-HFD

mice at 0, 2, and 4 months after the triple administration of STZ-
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RAGE TEALFEE BE /R As (HEJEIM NG, Western
blot 2 5E T 73 ik 7 | A S50 I [B] AU SE 4, 3
JikEE 5 JE A 2 11 2 ( bone morphogenetic protein-2 ,
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F 4 (activating transcription factor 4 , ATF4) Fl CHOP
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ABCA1 X [al¥% BIHAIKF-, CD36 i TXF AR B
FEIBCAE TR 7 S st AL ] PR 3 B CD36 — b
Kik,

218 OoA m2A N4A
g 165 o 450r1 ab
ST 147 a EE400' T
Sat2t ©-g 350
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Caspase-3
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RAGE ,Cleaved Caspase-3 .BMP-2 . Chfal ,ALP SM22a 1) Western blot 25 #5047 ; £ 18 A ALP 1§ PERE 54081, a b P<0.05,50 A4l ;b

A P<0.05,52 H414HLL,

Figure 3. Quantitative analysis of relative calcification on aorta in diabetic ApoE ™'~ mice at 0, 2, and 4 months after the tri-

ple administration of STZ-CML-HFD
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CD36 .GRP78 \P-PERK ,P-elF2a. ATF4 .CHOP 1] Western blot - f kil , a Jy P <0.05,5 0 A4iHIL ;b 2 P <0.05,5 2 A 4L,

Figure 4. Analysis of relative indexes about endoplasmic reticulum stress-apoptosis on aorta in diabetic ApoE '~ mice at 0,
2, and 4 months after the triple administration of STZ-CML-HFD
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52 STZ-CML-HFD B4 A B AT B 21 5 ApoE ™~ /)
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M ES AT BEAEAE SR DGR
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I, ESIBKESEFRICY) BMP-2 Chfal #1 ALP 13
IR BN 45 G S KT T LA A A K A
SM22a KK I8, T UL STZ-CML-HFD & 1 i
FIris S0y As 8540 2 /0 AR 7002 th 11 3 L0 A4 1
HREALT IR,

AR 18 22 Y E I8 0 7S O T 7 I R Ak #R o
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SETTNESAL 40% Zo A, A kR T 0 AT 8 10 A%
JURRYESAL, FRATT Y 592 50 K BB 5 95 s 13 a0 B
Hepy B9 T 4B FHAPE SR K 35 1B Caspase-3 BT,

PRI ) 7 0 i N O3 A )z, AN AR T
B I A SN Ca®* il A7 1) B T, [R) B
Je AR O e At F 22 R A R 3 0 Kim
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B 3 4% R A DG Bk X i 3Rk S EUIR AR
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