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#m Bel-2 mRNA 89 &k | % 9% 2840 Fe Western blot #i Bel-2 & @ ey ks, R 16 ABABREF 1 ¢/ (kg- )T
5§ Hhey (P <0.01) 5 247 AR AT 7T LA AR 3 09 B) 2L F BE R BR KB (P <0.05) ; 5 xR 48 145, Hhey 41 £ 3 bk
047 % Bel-2 B FRIRAKE A% FHA Bel-2 mRNA & & &k EiA (35 P <0.05) ; 34T RAL T4 £ 3 AR ER 4%
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Rosuvastatin Affect Bcl-2 Methylation in Aorta of Rats with Hyperhomocysteinamia

HOU Jian-Xun', JIA Shao-Bin®, ZHANG Zheng-Jun', LIU Jing', WANG Hao', LI Lu', and LI Ping’

(1. Ningxia Medical University, Yinchuan 750004, Ningxia, China; 2. Heart Center of General Hospital of Ningxia Medical
University, Yinchuan, Ningxia, China; 3. Department of Cardiology, Cardia-cerebrovascular Disease Hospital of General
Hospital of Ningxia Medical University, Yinchuan, Ningxia 750004, China)

[ KEY WORDS ] Rosuvastatin; Atherosclerosis; Hyperhomocysteinamia; Bcl-2 Gene; DNA Methylation

[ ABSTRACT] Aim  To observe the effect of rosuvastatin on methylation level and expression of Bel-2 in aorta of rats
with hyperhomocysteinamia. Method Thirty-three healthy five-week-old Wistar male rats, weighting (150 +10)¢g ,
were randomly divided into the control, Hhey and rosuvastatin groups(n =11,each). The control was given normal food .
The Hhey was given normal food and methionine [ 1g/ (kg + d) ,orally].  The rosuvastatin was given normal food, methio-
nine [ 1 g/ (kg + d) ,orally] and rosuvastatin[ 10 mg/ (kg + d) ,orally].  Sixteen weeks later, rats were sacrificed and
blood were taken from its heart. The homocysteine in serum was detected with automatic biochemistry analyzer. ~ Methy-
lation special PCR and nested PCR were used to examine methylation level of Bel-2.  Real-time PCR was used to detect
mRNA expression.  Immunohistochemistry and Western blot were used to detect protein expression. Results  Sixteen
weeks later, the homocysteine in serum of Hhey group were significantly higher than the control group (P <0.01). Rosu-
vastatin can decrease homocysteine concentration (P <0.05). The Hhey group Bel-2 promoter region was demethylation,

Bel-2 mRNA and protein expression increased compared to the control (P <0.05). the rosuvastatin group Bel-2 promoter
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region was hyermethylation,Bcl-2 mRNA and protein expression decreased compared to the Hhey group (P <0.05).

Conclusion Rosuvastatin can prevent demetylation of aorta in rats with hyperhomocysteinamia and down-regulate Bel-2 ex-

pression, which may be one mechanism of its anti-atherosclerosis effect.
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EHhMERAFAETEERAFHYERSE
ReGIAP, 33 RAEEHEMS A Wistar kX K,
HWE 15010 g, B Z MK FEB a4 F o[ A%
if & . SCXK( #)2009-0004 ], & M MHHEK3 K, M
HL(FEALE 5% ) 4 A 2 B 20 Hhey 41 %% 47 03T
Gt F IEE AR, Hhey A% T E % K& A0
EABEE 1 g/(kg - d) , B4R MIiTHL FER
e E A 1 g/ (kg - d) im0 T 10 mg/
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1# il Promega DNA 4h 14 iR 7| & /™ #5 4% It W1
BERBAEEL DNA;RE T -20Ck#H A 5 5 4
1.4 EIFREBRHKEGEEREZA DNA

FrAR DNA &t Tk sh 238 5, K & 7 34k
t CpG & B Eb A% Bl Cm—Cm TR & EHE
oy CpG 5 5 ok M| % O JR v we , B C—U, A
EZ DNA Methylation Gold Kit £ 4 X 7| & /™ # 1% 4.
B 3 e B4 2 B 4 DNA ;546 /& DNA R & T -
80°C vk Ad il T B 4 520,
1.5 HBFEMNHFFME PCR I Bel2 BaIFXBE
LK F

X H W E & % ( http.//www. urogene. org/
methprimer/index. html ) #1 MethPrimer #% 1t Becl-2
(NM_016993. 1) 4t 5] 4 Fn B 3 Ak 4% % £ PCR( meth-
ylation specific PCR,MSP) 5| 47, .5k 1, &l 413
Invitrogen Fi# AN E A TR AF 6K, AERET
¥ &k kA £ KX PCR # % ;PCR R K % ; Green
Master Mix 12.5 pL, EW 5 4 1 pL, T 5 4 1
pL,DNA #4573 L, in TEE K £ 25 wL, Bel2 ¥ 3
FBE 4 :94°C F % £ 5 min, 30 M E R (94°C 30 s,
51°C 30 5,72°C 1 min) , DA J& 4 AN 2R 38 OK IR JZ 1%
K 0.5%C ;20 MEIR J7 B OK IR E E 41°C (94°C 30
$,41°C 30 5,72°C 1 min) , % J& 72°C F Z£ f# 7 min,
PLE 1 5k PCR =4 2 wL AR, 2 516 F Bel-2M
A1 Bel2U #HATH 2 ¥ ¥, L HEE 1 58, WA
45 WL 7 1. 5% #9357 6 B8 6 fe 7 80 VB ¥k 25 min,
* E 18R Bio-rad IR R G R AN EF LA F
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1.6 RT-PCR #& il K R E 3Rk 4H LR Bel-2 mRNA
Fix

# Promega Z3100-SV Total RNA Isolation System
BAEULA R BA R £ 30 4l 8 RNA, i dx B
SYBR ExScript TM RT-PCR Kit & % 3 & #| £ % ¥
HIAE, HhF cDNA R F T -80°C, 5l 4 L3t
% A 4N 8 & B, B-actin £ 5'-GTG GGG CGC



222

ISSN 1007-3949 Chin J Arterioscler, Vol 21 ,No 3,2013

CCC AGC ACC A-3", T i# 5'-CTC CTT AAT GTC
ACG CAC GAT TC-3', 41K & 153 bp;Bel-2 (NM_
016993.1) L i# 5'- TGA ACC GGC ATC TGC ACA
C-3", T 5'- CGT CTT CAG AGA CAG CCA GGA
G-3', = 41K £ 96 bp; £  LightCycler® IT 52 i} 77
EEPCR(ZFEAHE), BEMFEERELZILZ MR

1. Bel2 EEER PCR I HELEEF M PCR 5|4
Table 1. Primers of Bcl-2 for nested PCR and MSP

BIfK % :SYBR Green % ¥ 12.5 uL, b T sl 4%
1 pL,cDNA 5.5 uL, T K 5 pL, K& £ 3 25
pl, PCR 43 &4 . K S A2 /7 7 95°C 2 min, {31 X
KA 94°C 5 s,55°C 10 s,45 A 1E 3 ; #R 3% Schefe
sB Bk 2722 AR H H 2 E mRNA
WA Xt R K E

FEA 19 (5'—>3") FrBERJEZ (bp) IBJGRIE(C)
F.5'-TTGTTTGTATTTAGTAAGTTGTTTTTT- 3’
Bel-2N 263 48. 1
R :5"-AAAATCCTATAATTCTCCCCTCTTCT-3’
F.5'-TATGTTAGGATTATGGTTTTGAACG-3’
Bel-2M 184 46
R:5'-ATCATTACCCAATTTAATAAACAACG-3’
F :5'-TTATGTTAGGATTATGGTTTTGAATG-3'
Bel-2U 185 45.5

R :5"-ATCATTACCCAATTTAATAAACAACAC-3’

Bel-2N SHAMIE 14, Bel-2M Sy H A4 Stk e 5 |9, Bel-2U SRl FH Bk S v i s 1 9,

1.7 SEHANLZWKN Bel-2 HIRIE

KA PV BT XU HmREE, FER
0K B Bel2 % 7% — 41 ( % E Protein Tech
NE)VEPV XA &, EHETHEREEARE
Bokr % o M 4a B %, 0 AR S 400 £ AL E P 100
AN F Bel2 M@, R+ XES A
B, K,
1.8 Western blot #&E B FKi&

PRI E 5 ik 4 4 E &, Bradford 3= & & 8 %
J£ ;12% SDS-PAGE % I 7 % , % # %| PVDF Ji£ £, &
FE WL 50 min;5% Mt A A0 E ] 2 h, An N FORE T
Hg 45 0 o B9 — 40 (Bel2,1:200) 2 B-actin 470 &
(1:300)4°C 5 & 3%, TBS ik J5 i\ 35 (3R AR B
FRitl ¥ 4% 1gG,1: 5000)37°C & 1 h, MEAE G #
KRBT X KR, B% ¥ EH#TEG I
45 R DA X 8 % Z (relative optical density, ROD) x T

% 2. HAKRMF Hey MAEKFHILLE (2 £5,n =11)

Table 2. Comparison of Hcy,lipid levels in every group

A(mm?) kT, EANMAAE=(BWEOLY
ROD x mm” )/ ( B-actin 4 # ROD xmm”) ,
1.9 GitEatE

Frigcde K Fo £s R, A A LR KA 7 % 2
Mot A3, B SPSSI3.0 K AR HATEA
AR R AR 2T AR T B AT E R T £ AT
Tukeys % Z LM B, P <0.05 & & % H 41t #

iSY o

2 % B
2.1 FBAKXRRMF Hey, MBEIEFR
Hhey 2 Il 3% Hey 38X BB B T & (P <

0.01) , 17 IfiL g 25 5 JC & 35 1% 5 B &7 £ A VT 41 1 v
Hey # Hhey AW W FEAK (P <0.05) , i i A 22 57 ¢
BEM(E2).

Sy Hey((pmol/L) TG ( mmol/L) TC( mmol/L) LDLC( mmol/L)
X HEZH 8.52 +0.56 1.77 £0. 16 1.82+0.13 0.37 +0. 11
Hhey 21 75.23 3. 13 1.83 £0.17 1.83 +0. 15 0.38 +0. 12
T EFAABTT 240 23.73 £1.65" 1.76 20. 14 1.81 £0.12 0.36 +0. 10

aly P<0.05, 5X R4 LD o P <0. 05,5 Hhey 40 AR,
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2.2 EFRKALR Bel2 B FHEMKTE

Hhey 2 F k202 Bel-2 ZE K 5 8+ X H 34k
FKVART X HRLL (P <0. 05 ) s Fi#F AT 41 Bel-2 2
e 3l X H LK 5 F Hhey 41(P <0.05; 8 1
e 3), HEXIEA 2 5o e

500 bp —»|
250 bp —»
100 bp —=

Marker U M Uu M Uu M
88  HheyZH ImEF&MiTA

B 1. KR EZBKEL Bel-2 BRI FRHAELKE
FALZAHE 184 bp M FHFEALZRHT 185 bp,
Figure 1. Bcl-2 promoter region methylation level in rat aorta
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2.3 Bel2mRNA FEEZhEkEEA R RIRIE
Hhey 21 FEhJkZH4 Bel-2 mRNA 363k & T X1 i
ZH(P <0.05) ; &P iT4 Bel-2 mRNA Fi5H] B

P L2

2. BEAEHKALR P Bel-2 BRARUFRE( x40)

Il T Hhey ZH (P <0.05) ,{H 5%} B 2H L4 22 7 T
FP(FE3),

% 3. KREFRKALR Bel-2 BEHFRBAELKFER mRNA
RIEHEIIE (v £s,n=11)
Table 3. Bcl-2 promoter region methylation level and mRNA

expression relative quantity in aorta of rats (x +s)

pa Bel-2 B Ak Bcl-2 mRNA

I ARRHE FHXT FR A
papickiil 1.28 +0.02 0.29 +0. 05
Hhey 41 1.11 £0.01° 0.51 0. 03"
B &T AT 4 1.21 £0.02" 0.37 +0. 06"

a P <0.05, 5% AL ;b 9 P <0. 05,45 Hhey 2 L%,

2.4 Bel2 EAREFKALRRHIRIE

Hhey 20 Bel-2 [ 20 A 50 0] W T % BRZH (P
<0.05) ; F&EF iy T 20 Bel-2 BHE 20 i 5 BAK T
Hhey 4 (P <0.05; K2 fi# 4) .,

B4 g% B Hhey 2R S &F (R ABTT 40

Figure 2. Bcl-2 expression of aorta by immunocytochemistry staining in each group

2.5 Bel2 EHEEHEALPHRIE

Western blot #:0 /& BHL, 7E 26 kDa Ab#6: 5] Bel-
2 BT, 7F 42 kDa &b Kzl 2 N2 B-actin; Hhey
4 Bel-2 FHRIBH & TXRA (P <0.05) ;i éT
FRMiT 4 Bel-2 8 (1335 B B AKX T Hhey 41 (P <
0.05;K 3 f#k4),

R 4.Bcl-2 EEPALHRIERELLBZDH (% £5,n =11)

Table 4. The expression and comparison of Bcl-2 in aorta of

rat(x £s)

a4 A AR
papitstil 0.11 £0.02 1.82+0.29
Hhey 41 0.75 +0. 03" 8.79 +0. 67*
i Ay T 20 0.31+0.01" 6.11 £0.61"

a i P<0.05, 5% AL ;b o P <0. 05,5 Hhey 4 1L#

§ Bel-2
- . A (26kDa)

B -actin
(42kDa)

3. Western blot il ZHF FAK AL H Bel2 EAFKIE
A A IR4L, B A Hhey 41, C AEREF AT,
Figure 3. Western blot analysis of Bcl-2 protein expression

of aorta in each group
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Hhey & = U057 LR | WO R R 96 22 Fh As
TR S — T SR 3 (FLILE As O BLI L B Aoy
JHZGHI6TT Hhey FTEC As B T332 . DNA
AR AR 72 DNA HURFRS RO AEIE T o — -
FERLATTR AL DNA 53 HOBSHE b, 5 UL A2 I i
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WEIE - T8 R 5-HH SR i s i  FH R AR R R IR A R
ik, EWEE BRI, HT Hey 25 T&
GRG0 5% W AR SN, Hhey i 5% FHJESZH
HATRIGAZEEL, N2 iE DNA 19 SRS R A4
AT BRTEFSE R Hhey Al 5 RIS 317 X
DNA I IEACAB IR AS (AR | 328 1M 2 $4E A0 N 2R 92
O A SCERIESE Hhey R DL | ME L K 2 R 3
FIEE R A R T b g N P N S v B i 2
JULEH A BB A% RS, JE et As BT AR

DNA 56 Ak 2 ifgd T piact 2 i — 4> L
PO SRR IR TE As 1Y 2% AR i 2 B A
@ BT T R — R IR 254, A SR
e R B3 A S 4l (3R P4S0 Z [H)AE
FHBAREAR S, FHTIRYT As, Faai iy 7e5m K i f

RYEHIZAN A VF 2 ST TR Z AN« 28007 1
R PRIASE S WSS &7 At T % Hhey i 319K
B Bel-2 Ji 8l A0 S GRS ) 45 B & oAt
VT3 9 HE P PP AR B R Hhey 15319 As JE U
ATREBILE, R As PIBIG TR ALRT R

AR T 16 AR, 5XT A Hds, Hhey
ZHIMIE Hey B TH&, 1 I AE JC B 42 25 5% ; Hhey T
P E S Bk 4 21 Bel-2 Jg sh W 31k K F, B
mRNA M 355, Hhey 41 F 3 k41215735 WL bel-
2 PHPEANMEC & X IRAL, 5 Hhey 41 H0ER, i
PR VT 4L E Hey BH 5 FEAK, 0 A5 JC BH & 2%
53 I B AARTT AT LLBEAR L3 Hey 7K°F, L £ 3
P2 Bel-2 3£ 7 3+ K H ALK, T8 mRNA
KR R IE, J &7 A AL TT 41 32 3l ik 41 21°F 1 AL
bel-2 FHEA LA Y] 2> T Hhey 41,

VAR AN T 7E As TE ORI HE 2 v i 4 2
WS ST RS Bel 2 SR A A TR N,
IR TRMLRSME X 4R C M RECEA B
PR RON AN R C 12 A BR I8 200G T i
oA SR %) B 1, AR AP A A E AR TR L R
T-7E As PR A e b i /R B W T 1, Hhey 1R
FHE - U2 M08 T s 55, 38 58 384 hn, P9 Bz 240 g 9
T3, e I As T R B & E A 7T VR S ST i
JULAE M8 T30 o, 85 58 08055 , P9 Rz AR R TR , 4
PRI As AU I B il 0 UE S A 7T 2 25 vl
DARACSE N S DIRE , U6l 55 N B A A 1, AT
P EGEF AT T HE 9T Bel-2 3[4 2= H 3k fk, i L3R ik
W5, FRET AT RSP Bel-2 R 2 B AL ] fig 2
Hbt As P Z —

ARSI R R AT ARAB YT A Hhey 55 10K R

Bel-2 i3 8l 1 B4 S T IR | X vl fE 2 HFE i
LIS Z BT g A1 b i —Fb, (HE B Y R
PRI (AN 5-2 2 I IR RS ) 2 SR
AR I ez 5 Al B2 iy 32 DR 1) Y 2R A i
B & P 7T o L] 15 o A v ) G R T HMG-
CoA 3 JEU A7 S Pk 38 S il 57) , A B2 4h i A
o TR A, J052 me 5 D] AR K P | 305 W] REAY
TEHRIZIT As BIFEHIBLE A T E— P05
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