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Abstract Objective: To investigate the effects of histone acetylation modification imblance on cardiac hyper-

trophy caused by two different modeling ways in mice. Method : Kunming mice were divided into five groups accord-

ing to random number table method: normal group, normal saline group. phenylephrine group, operation group

and sham-operation group. Phenylephrine group were administered with phenylephrine, and partial abdominal aor-

tic stenosis was performed in the operation group to establish the model of cardiac hypertrophy in mice. The mR-

NA expression of atrial natriuretic peptide (ANP) and B-myosin heavy chain (-MHC) were identified by Real-

Time PCR. Meanwhile, the protein expression of histone H3K9ac was determined by western blot. The activities

of histone acetylases (HATSs) and histone deacetylases (HDACs) were tested by colorimetry in the myocardial tis-

sues of mice. Cardiac hypertrophy in the mice was observed by echocardiography. Result: The results of Real Time

PCR showed that the mRNA expression of ANP and 3-MHC in phenylephrine group and operation group were in-

creased significantly compared with relative control group ( P<{0.05), and echocardiography data showed that in-

terventricular septum and left ventricular posterior wall thickness were apparently increased in phenylephrine

group and operation group than that relative control group ( P<{0.05), but left ventricular end diastolic diameter

was decreased significantly in the same samples ( P<Z0.05). The results of western blot and colorimetry showed

that the level of histone H3K9ac and the activity of HATs were increased significantly in phenylephrine group and

operation group compared with relative control group ( P<<0. 05), but the activity of HDACs was decreased appar-

ently in the same samples ( P<0. 05). Conclusion; The imbalance of histone acetylation modification was involved in

cardiac hypertrophy induced by two different modeling ways.

Key words cardiac hypertrophy; model; histone acetylation; mice

O WURE JEE 2 22 s Uk 95 A8 1) — > 2 220 B 5
B B ZOf S Sl e R . O UIE JE B )
TR0 ) A0 N PR 5T g Sk BEAR A W ST A L D L
JIEL 5L 2 4 A 0 1 # R AR A ARG 3 O U
o> 25 L IE 32 B Bk L Bl kRS LR R T A R AR
[ A R AR A R AT R B R A
LB S 5 T 0 WUAC JE K H Al 0 5 R A &
EREAAZHAEALHBAEMAEZEN S5 T AN
75 2R B /N B ILAE JEE A R A S 3 4, AT
FEal It 2 FhJr vk A /N BRO UAR SR B ) i — 2B
W A LBk AE Ui 25 % B R A PR R0 L
JIESJE2 g B 36 5 A48 3B 1 F 5 JEL IS
1 #REF*
1.1 Bhi o0 R g ST KbR AR il 4

T IO AT T R P/ RO 88 = 2 1R K2 B
Yy bR CBEHLAY N 5 4H: IEH 4L 0. 9% AL EN
WA RS LR RA FARAMBTFRA., KH
FREALTHREYE LRE 20 mg « kg '« WK
FHS.8: 00 & 20 0045 1R ELSEES 4 B F
RAFEEFUE E kG gk 224/ 3% 2 R I F R4
TEE AL HLIE £ 3k M 5 gk ekt 5% 2 J550. 9%

S BT WA 4 3 AR LR B Y 0.9 00 SRR B VR B
T s AR T AR AT AR B AR T AR
B0 JIE A — 80°C UK A6 PR AT 55

1.2 Jrik
1.2. 1  SER 2806 2 & B A W 4% = W (real-time

polymerase chain reaction, Real-Time PCR)  #l
O LR B AR S bR &40 40 B B 80 BK Catrial natriuretic
peptide, ANP) } B-WL¥k & M & %% (B-myosin heavy
chain,-MHC) mRNA £ik/KF-, &% ANP F1 B-
MHC %[5 CDS #% .0 i X it f oy, 2
JH Bio-Rad CFX96 %51 & PCR X4 1. ANP
(F) 5-TCCTTGGTGTCTCTCGCTCT-3", ANP
(R) 5-CGCTG GCTTGCTTGTTGTA-3". =¥ K
/N 167bp;B-MHC (F) 5-TGAGAC GGATGCCA-
TA CAGA-3,3-MHC (R) 5-GCAGCCTGTGCT-
TGGTCT T-37 /=¥ K /N 148 bp, & W 454 H
95°C 30 5,95°C 5 5,58°C 30 s,39 MHFF, HEH B-
actin fE A NS,

1.2.2 Western blot 40 & H H3 i & fR 7k 3
9 {7 ZWEAk (H3K9ac) F ik /K $ BN B L4
MBEM 12 % SDS-PAGE B/ 8% 1, PVDF



B HE N QB ABTE 2 B I] Jr ik g3z /0 B0 JURE A8 2 v 4 £ 1T

+ 1108 -

LUO Xiaomei, et al. The effects of histone acetylation modification on cardiac hypertrophy

B TR IS L5 Yo B RE 4= 3 3 1 h 43 il A
KIRHT H3K9ac B g PR (Merck Millipore, f
B LB BB 151 000 ) K B-actin H 3k I £ 7l
Pk (bt 2 2.1 1000 ) .4 CHEE &,
TBST ¥k 3 .4 15 min, 2R J5 A HRP #ric 1l
FHRE P AR EN 1 5000 ) B A1 R
FWEE 2 h, TBST PE¥% 3 K, fFK 15 min, i5
Bio-Rad EM& 4 B AL #E 17 B’ AG F1 4 s R . Quantity
One 4 . 4 815397

1.2.3 /NEBAE LI ERE B Vevo 770 #
FEAAT /N RGO I 22 2 00 46 R BN A2 (left ventricu-
lar end-systolic diameter, LVESD ) |25 & &F 5k K 11
N7 Cleft
LVEDD ), /= z5 1ij 8% JE & (Left ventricular anterior
wall thickness, LVAWT ) HI% [A]f# (interventric-
ular septum,IVS) R KA,

1.2.4 etk /i B0 LA 8 40 2 11 & ik
AL B Chistone acetylases, HATs) . 4 4K H & £ B
AL B Chistone deacetylases, HDACs) 3§ £ /b i
O LA iz #8488l R & (Merck Milli-
pore. {8 ) 2 I & H . izl HATs il HDACs
W & (GenMed, i) A6 I /Iy B0 L 20 41
HATs il HDACs i 1, 48 1 7™ #% # 1350 & 35t
W AT,

ventricular end-diastolic diameter,

20+

ANP ik 4T

P -MHC Fihwi i

16k
1.0
D-S_ I I
nl . . L

1.3 Siil2fubs

KA SPSS 21. 0 Geit B AT 5 it 2= o .
JRA B« s 2o, Z A0t v B &
Zo AL B A B LSD-t #2%. P<<0. 05
WINNEZEFH G =E L.
2 ZR
2.1 HH/PNRCHAL B ANP K& 3-MHC mR-
NA FikKF g

Real-Time PCR £ & R B R XS F IR &
4. FARE ANP K B-MHC mRNA fy 3 ik & 4 43
SBEERT 0O AMMBEBRA B FARA P<
0.05, 7 LA 1,
2.2 H /N DIRESE bR L K

ODIEER DRSS RFEW RS DIREA FAR
20 IVS Al LVAWT 43 5155 0. 9% S Ak 88 % W 41 L
TR WEWIE, 1 LVEDD 435145 0. 9% & Ak 4l i
WA AT AR 0 FEAIG {H LVESD 7 45 41 ] Lk 4%
W EF TG FE L (P>0.05), WHE1ME 2,
2.3 Western blot #: Il .0 L 4H 21 h 4H & =
H3K9ac #ik/KF

Western blot Z5 20, K'Y IR FEH.F AR
/AN WL 2R 4 8 H3K9ac Z Ak 7k - 3
a3 F 0.9 % AL A WAL AR F R4 P<<0. 05,
WA 3,

20 F

1.5 F
10t
o ! !

IEEH  E@ihdE (A S ERE FAH @j IFEH  E1BiaedaH (RFEfH S e %ﬂt?ﬂ@j
1 &ENMNROAIEL R ANP 1 p-MHC mRNA FIE K FEL B (n=6)
Figure 1 The mRNA expression of ANP and p-MHC in myocardial tissues of mice (n=6)
®1 BAHAPMROINEEERLLE
Table 1 Cardiac function measurements with echocardiography mm, 7+ s
21 5] IR IVS LVEDD LVESD LVAWT
IE#EH 6 0.5140. 02 3.1240. 04 1.5240.04 0.5540.03
0. 9% FAL N WA 6 0.534+0.03 3.0340. 03 1.48240. 04 0.5240.05
BFRH 6 0.5040. 04 3. 0640. 05 1.5140.02 0.5640.04
KRR 6 0.8440.04" 2.124+0.03" 1.434+0.03 0.8140.03"
FARA 6 0.86=+0.03” 2.334+0.05% 1.46+0. 04 0. 85=+0. 02”

50, 9% AL SR AL 3P P<<0. 05; 5% F AR H#,» P<<0. 05
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a: IEH A5 0:0. 9% FALHE AL ; o FRUL; d. K LR R 5 6. FARAL
B2 BAMROCHEMEBEOE

Figure 2 M-model echocardiography in the heart of mice
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Figure 3

mice (n=6)

2.4 HA/NEONALH HATs F1 HDACs 35 4
bb 3

b g R R R B IR R A TR /N B
O 20 HATs 36 4 43 51 & F 40 3l F 0. 9 %0 5
e s Wl B F R 4, i HDACs 1% 43 51 K F
0. 9% AAAE WA M FARH P<<0. 05; WLIA 4,

2.0

11

"
e
T

CHLEA#0 th HAT s {5k
o

=
in
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BAEFTEE, ZMERYZSH5 T OIUEEN X
ikﬁ AR IR LR MG BN S 5 TiX —
g B RO E R AL E RN R R NI,
fIEHAE A Z B . DNA B AL JE 4 65 RNA (1)
WS, JFEZ ML R D R T EEAE
R A 41 R (B 2 BE AR B i R e R A —
i B0 e 98 45 O P B g & B & R O vk 2 T
DI 0 IUIE R sh i 89 B2 H wT TS AN T8 28 4
J7 % Z ]2 A5 349 02 38 5k L[] (4 B ) S B0 WU JE .
BN R PUNES T Sl R /N N U A 7 S S VAR
S LAE JEAE AR, I DA 36 XL 38k 1% 2 B4 4 3 0 R 1)
HEALHMABHRESH S5 T AF T X B #80m
O URE RS B S A I s SRyt UL RS JEE 1) B 96 4 43E 8 1)
WA .

ARG AUESEAE 2 B AN [R5k A s B WL
A WUIE JEAH DG HE K ANP Al 3-MHC mRNA
1) 2% 35 7K ST 247 5 FH I 0 R 2 3 v . LD R
O sl 25 AR UE S/ RGO IR TVS & LVAWT ¥
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4 HBHENMNROIEL R HATs F1 HDACs & M EL B (n=6)

Figure 4

The activities of HATs and HDACs in myocardial tissues of mice (n=6)
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538 S, LVEDD 45 B 41 1 & B AIK R0 2 Fh R
W] 77 2 34 B % L o s 7 /N B WUIB JERE AL, S T
HE— 2 T B A S B i AE 2 Bl @ s o p
MIAFE A Western blot # F T 4 0 / B0 LIS JE 45
iR 20 8 4 H3K9ac [ ZBEAL K -, 45 S 3L B 2 Fh
TRl g5 3k A N B UL AR JE A R A A
H3K9ac [ £ Wk Ak 7K 7 ¥ 2 2 = F 40 A X B4
KHHAEA BB S5 T 2 AR Ikl
ANRONBE SR, W, EFH SN T 4 E
H WA iy 2 A S V8 2l . B . HATs 1
HDACs, Z5 R B n K H LR EH. F R4 /DR
HATSs 70l it F 8 0. 9% A AL B R F A4
FE s M HDACs W) & 3 BE K. % B HATs 1
HDACs 325 T .0 B S o #2 h 48 A £ BB
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