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(# Z)EBHRITREE TILRREE TN (epigallocatechin gallate, EGCG) BE FIB; € 4F/NELLWUILES & 1 T (cardiac
troponin I ,¢Tn [ )ZEKFRE, M5 HALE, 53k BEHLEER 3.12.14 .16 A1 18 A /N4 5 K, RT-PCR, Western blot £
DAEH ¢Tn I mRNA FIZR RS, 12 /R 32 REENL- 875 B4 EGCG IR 41 [EGCG-L,50 mg/(kg-d)] . EGCG H5
H[EGCG-M, 100 mg/(kg-d) ]I EGCG EFIEL[EGCG-H,200 mg/(kg-d)], &4 8 H il itk /KA EGCG F54:THi 6 1~ A
3 HIR/NR O AELL (n=8) . RT-PCR ¥ ¢Tn [ 1 HDACI mRNA %3k, Western blot £l ¢Tn [ 25 A fi 335, CHIP-Q-PCR ¥
I T 1 53307 IX H3K9 LMEfL/K-F-Fl HDACI ,GATA4 Mef2c £58 7K, G5%R /N EI T, 5 12 FH%[(1.483 £ 0.226),
(1.127 £ 0.074) |HL#E ,¢Tn | mRNA FIEE FH T #557E 16 H#3(0.913 £0.150), (0.683 = 0.133) | - 45 T B (P=0.002, P=0.003) ,
EGCG T, 52 F41[(1.924 £ 0.117), (0.963 = 0.105) | L , EGCG-H 41[(0.801 £ 0.037), (0.225 + 0.153) ] HDAC1 mRNA
FIRNEEE 7K R (2 P=0.000), 25 4L ¢Tn [ 381X H3K9 ZBtAk, GATA4 Il Mef2C BIZ557KF53 514 (0.392 £ 0.138) |
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Prevention of epigallocatechin gallate on decreasing expression of cardiac

troponin— [ in aging mice hearts and its mechanism
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[ Abstract]Objective : To investigate whether epigallocatechin gallate (EGCG) could prevent the declining expression of cardiac tro—
ponin I (¢Tn I ) in aging mice hearts and to study its mechanism. Methods : Expression levels of ¢Tn I mRNA and protein were de—
tected by using RT-PCR and Western blot assays in each age group(n=5). A total of 32 C57 BL/6 female mice of 12 month old were
randomly divided into the blank group,the EGCG low—dose group[EGCG-L,50 mg/(kg-d)],the EGCG medium—dose group[EGCG-
M, 100 mg/(kg-d)] and the EGCG high—dose group[EGCG-H,200 mg/(kg-d)]. Mice from EGCG intervention groups were treated
with EGCG by water for 6 months. The female mice at age of 3-month were chosen as the young group(n=8). The ¢Tn I and HDAC1
mRNA expression were measured by RT-PCR. The protein level of ¢Tn I was determined by Western blot. The binding level of
acetylated lysine 9 on histone H3(AcH3K9),HDACI , transcription factors GATA4 and Mef2c¢ near ¢Tn [ ’s promoter was identified by
CHIP-Q-PCR.  Results :During the aging process,both expressive levels of ¢Tn [ mRNA and protein of 16 -month—old mice
[(0.913 £0.150),(0.683 + 0.133)] began decreasing(P=0.002,
P=0.003) when compared with 12-month—old mice[(1.483 +
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EEIEE:® A& Email:jietian@eqmu.edu.cn 0.226),(1.127 £ 0.074)]. After EGCG intervention,,the HDAC1
HEEWB:B X a A AHF A48 LR A (%55 .81670212), expression and the binding level in ¢Tn I ’s promoter region in
5 B AR : http://kns. enki.net/kems/detail/50.1046.R.20180412.1320.006.html the EGCG-H group[(0.801 £0.037), (0.225 £ 0.153)] were lower

(2018-04-12) than those in the blank group[(1.924 +0.117),(0.963 +0.105)]
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(P=0.000,P=0.000). AcH3K9 levels in ¢Tn I ’s promoter region and binding levels of GATA4 and Mef2¢ were (0.392 £0.138),
(0.404 £0.150), (0.347 £ 0.093) , respectively. In the EGCG-H group, AcH3K9 levels(0.723 + 0.208),GATA4(1.051 + 0.239) and
Mef2¢ (1.129 + 0.187) binding levels in the proximal promoter region of ¢Tn I gene were increased (P=0.014, P=0.000,P=0.000).
Expressive levels of ¢Tn I mRNA and protein in the EGCG—H group[(0.943 £ 0.114), (1.034 £ 0.058)] were higher than those
in the blank group[(0.093 +0.033), (0.619 + 0.179)](P=0.000,P=0.007). Conclusion :High dose EGCG can prevent the decline of

c¢Tn 1 in aging mice by inhibiting HDACI and elevating AcH3K9.
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catechin gallate, EGCG) , HAAHT H &L Btk Bl
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iR 7 £ (TaKaRa, H A ) ,SYBR Green i & (KAPA, £ [H),
S FHREUAH & (KeyGEN, B 50) , BCA 25 (7 11t
% (Thermo, 9% [H ) ,SDS-PAGE At [ i 7| & (ATGene, F K ),
EGCG (4 99% , 3 /), bt ¢Tn | HLiK  CHIP 4441 HDACI |
Pt AcH3K9  HT GATA4 FIHT Mef2e HLIR (Abcam, F [H ), Hi
B-actin LA (L E , RN ), A2 F] (Millipore, S ) | YLt i
G E IR & (Abcam , FE[H)

12 F#*

1.2.1 Real time-PCR 872 50 mg Z5 0> % 41 1 HE LR
RNA 55 ¥4+ 1 000 ng RNA #5554 ¢DNA, ¢Tn |
BN FIHFES] . .5 -GCAGGTGAAGAAGGAGGACA-3"
T .5 ~CGATATTCTTGCGCCAGTC -3’ ;HDACT #[H 5[4
FE5) . .5 —~ATGAGCTGCCCTACAACGAC=3", Filf:5" -
GACGCTGCTTGATCTTCTCC-3" ; N Z: 5L B-actin 5| W%
5. %% .5° ~CACACCCGCCACCAGTTCG-3", Filf:5 -GT-
CCTTCTGACCCATTCCCACC-3" . RT-PCR S £ 95 °Cil
AP 2 min, 95 CAEME 10 s,60 CIE K 30 s,40 PNMEHR,

1.2.2 Western blot ERIE AN BYHRZY 70 mg /o028 24142
A 5 A BCA e B vk i B ) P REREESR 50 g,
12% SDS-PAGE B B 1, % 2 PVDF J5 5%MBifGAF 5 &
P11 h,$T ¢Tn THLMA(1:1 000) F1 B-actin BT (1:2 000)
4 CWFF A, TBST YRR 3 ¥, HFK 10 min, —47(1:5 000)
FIRIFE 2 h, TBST PR 3 ¥, K 10 min, W25 A B K
1:1 5502515 i H Bio-Rad FMSAHHGHF T IR F3
123 et fi 4% ST IE (CHIP) il Real—time PCR B
70 mg AU FE AL, TR BTG TR PBS ik, 19 P RS < IR
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ZZHK 20 min, 1.25 mol/L H & B2 2% 1k 3¢5k , #7+ B B 1
DNA 24 200~1 000 bp Jy B¢, /] CHIP 244t HDAC1 ,AcH3K9,
GATA4 J Mef2c HUMaFA T 0 B e 20T0E . CHIP 2l4ki)
DNA ABR, cTn I ZERJE I FX 519551 . 1iF.5 -CC-
AACTGGAGCTTTGCACACG-3", Fif#:5 ~-GAGGACACTGA-
GATAAGGGGCG-3", W &1 .95 CTHAEM: 2 min,95 CAZ
P 10 5,60 CIB 2k 15 5,68 CILAH 20 5,40 PME,
13 %itodr
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a: 5 3 Aiv4IA 12 A4, P<0.01;

b5 3 JTIRLAFN 12 JT 4 HEE, P < 0.01

B 1 =EEEH cTn | mBNA REHFRFEME (n=3,x s )
Fig.1 Time course of cTn | mRNA expression during the aging

process (n=3,x £s)

Western blot Z5 3 7R, I 2243071 5 41 ¢Tn [ AT ER
IRAOF- 1 22 7 B Geitef s L (F=8.221,P=0.003) , i — 5 #§
W RIS 3 AR, 12 F1 14 # /N ELOIE T 1 8
F#ATCH W R, 16 A1 18 A DE oTn [ A EA
TRE(P=0.000) , 41l 2 fiiR, 2410 ¢Tn I mRNA FIEE 5
FERMTR IR 1,

22 EGCG Bk % F R SHE cTn [ Ak FH

EGCG T 6 1~ AJ5 ,RT-PCR Z5 - Wow , i 5 4
¢Tn T mRNA LK TFMER, ZRAFFHEIT¥E L (F=
69.337,P=0.000), #F—WM AL S H AL, 25

/NOHES ¢Tn I mRNA 235 F B (P=0.000) , EGCG T
Ja , P E AT EGCG HBE LV ¢Tn I mRNA 3£ik (P=
0.000) , Hr, m 5l EGCG BB/ NFLOMEF ¢Tn T mRNA
FERUEFFETT A LHKT-(P=0.955) . HNEl 3 i,

cTn SR G C— —
B-actin - e W e e
1.5
B
%
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il
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a: 5 3 JRLAN 12 H R4 tb4e, P<0.01
B2 mEEEHcTn| EARFKEWIHFME(n=8,x+s)
Fig.2 Time course of cTn | protein expression during the aging

process (n=3,x +5 )

F1 FTEERERHOH cTn | mRNA FIEBRFRIERFHE
(n=8,x+s)
Tab.1 Time course of cTn | mRNA and protein expression

during the aging process ( n=3,x s )

AR mRNA EIT
370% 1.511+0.215 1.153 +0.099
127 % 1.483 +0.226" 1.127 £ 0.074°
147 % 0.948 = 0.120" 0.903 = 0.225"
16 7 i 0.913 +0.150¢ 0.683 = 0.133¢
18 i 0.715 +0.055¢ 0.660 = 0.130g

FAH 14.202 8.221

PH 0.000 0.003

7 :mRNA: 5 3 AR L4, a: P=0.841;b: P=0.002;c: P=0.001;d:
P=0.000; & 15T : 5 3 HIRAILEL , e: P=0.822;f: P=0.056; g: P=0.002
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‘6’(47 R Ned I<d q
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a: 575 4 AL, P=0.000
3 EGCG F#ixt cTn | mRNA RiZRIEN ( n=4,x +5)
Fig.3 Effects of EGCG intervention on the expression of
cTn | mBNA(n=4,x+s)
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Western blot Z5 57~ , Jr 220807 5 4l ¢In | SEFIBIRA
KRR 2257 BA G40 L (F=5.137,P=0.008) , if—
P A R I 2S (4 oTn 12 TR FBA T, 544
HA , 22 53 HAA G T3 L (P=0.000) , EGCG T T , il i
EGCG fEA &L FH Tn | 85 H BT (P<0.01); H &l &
EGCG 41" ¢Tn 1 AT RIA 5 EFLAH Y (P=0.809) , W]
4 FF7R . #4100 ¢Tn I mRNA FIHE 4 A X Fe ik L2,

¢Tn | T TR, SR . SR

B-actin

A I G P m———
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cTn [ 2 15K
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SRS
a: 575 14 g, P<0.01
E 4 EGCG F#Hixf cTn | ZERREHIZM (n=4,x=s)
Fig.4 Effect of EGCG intervention on the expression of
cTn | protein(n=4,x+s)

F2 F4AEcTn| mRNA FIEARIEHEITME (n=4,x +5)
Tab.2 Relative expression of cTn | mRNA and protein in

various groups ( n=4,x s )

215 mRNA B
FHAEU 0.939 +0.079* 1.067 £0.176°
=k 0.093 + 0.033 0.619 +0.179
EGCG-L 0.166 + 0.059" 0.664 + 0.289"
EGCG-M 0.649 +0.157* 0.708 +0.172°
EGCG-H 0.943 +0.114 1.034 = 0.058"
F{E 69.337 5.137
P{a 0.000 0.008

HmRNA, 525 (4] EL#8,a: P=0.0003b: P=0.313; FE )i : 525 (14
LS, c: P=0.004;d: P=0.742;e: P=0.515;f: P=0.007

2.3 EGCG #7#%) HDAC1 mRNA 22 B H /£ ¢cTnl BT R
kA

RT-PCR 45 k7R, J5 225087 5 21 HDAC1 mRNA FKik
KR 25 B Geit2F 2 L (F=85.813,P=0.000) , I LLER
K INZS 120 HDACL mRNA SRk, S AL, 2
SHASEE L (P=0.000), EGCG TG ,3 75 1)
EGCG A %M HDACI mRNA ({335 (P=0.000), #1El

5 R,

0.5

HDAC1 mRNA 7KF

ifn

W Vv
<4 & e
P

R 5
SO
% /5’ @( Q)Q

a: 523 2 AL, P<0.001
B 5 EGCG F#Hizxt HDAC1 mRNA FRixHIZM ( n=4,x 5 )
Fig.5 Expression of HDAC1 mRNA after EGCG intervention

(n=4,x+5s)

CHIP-Q-PCR Z54L R, I 225307 5 4 cTn | FH3IFIX
HDACI WIZ5E 7K1 22 7 A Ge it 3 L (F=24.945 ,P=
0.000) , 2L LA & S T AR L, 25 4 o Tn T8
31X HDACI Y455 7K F- T8 (P=0.000) . 45T EGCG Tt
J5,3 DRI EGCG HREMH HDACT 7E ¢Tn 1 S5 31 X1
4545 (P=0.000) , H HDAC1 (454 /K TF-BE EGCG FHH4 i
TR WE 6 iR 454018 HDAC1 mRNA FIFE ¢Tn 1 JE 3h7
XEEKT 0L 3,

i 1.5

a

§

< L0q b

-

a a

I

ﬁ 0.5 a

= e g

i

— 00 : = !

g % /}9@ & ;o
% 2 @ (Qo@

a: G I LEL, P<0.0015b: 525 120 FU#, P<0.05
6 EGCG F#ixf cTn | JAzFX HDACT & KFHIRMm
(n=4,x+s)
Fig.6 Effect of EGCG intervention on binding levels of HDAC1
incTn | promoter region ( n=4,x +s )

#3 #&4iE HDAC1 mRNA FiZE cTn | BEIFREEKE
(n=4,x+s)
Tab.3 HDAC1 mRNA and binding level near cTn | promoter
region in various group ( n=4,x s )

215 mRNA T
HAE] 0.971 +0.130° 0.096 + 0.026"
2 HH 1.924 +0.117 0.963 +0.105
EGCG-L 0.989 +0.118" 0.717 £0.141°
EGCG-M 0.953 = 0.040" 0.517 +0.212"
EGCG-H 0.801 = 0.037" 0.225 +0.153"
FAE 85.813 24.945
P 0.000 0.000

H:HDACT mRNA: 5% (14, a: P=0.000; HDAC1 456K F-: 5
23 4R LS, b: P=0.000; ¢ : P=0.027
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24 EGCG3ghEZF )R cTnl AR BT RLEEE AcH3K9
CHIP-Q-PCR 5 R, 7225341 5 4l ¢Tn | R 3T IX
AcH3K9 W22 57 HAA it #78 XL (F=10.436,P=0.000) , if—
ST EL R R B S AR L, 2 A oTn [ 3N 3 F X
AcH3K9 FRE(P=0.000), H EflE EGCG B4 T AcH3K9
MK, 528 A LR, 26 7 BA eit2 7 L(P=0.000), 1
K7 s, &40 ¢Tn [ B3 FIX AcH3K9 /K- ILEE 4,

b

0.5 4

¢Tn 1 J33)FIX AcH3K9 7KF-

0.0

’(1/&\ AQX‘

N P
Y&‘& & N C ¥
SRR

% 3
a: G5 I AL, P<0.001 5 b: 1525 [ LA, P<0.05
7 EGCG FHixt cTn | EEF3NFX AcH3K9 KI=ME
(n=4,x+s)
Fig.7 AcH3K9 levels in cTn | promoter region after EGCG

intervention ( n=4,x +s )

F4 FHEcTn | BEEEFFX acH3K9 KFE R GATA4 1
Mef2cE&IKFE (n=4,x +5 )
Tab.4 Binding levels of AcH3K9,GATA4 and Mef2c in cTn |

promoter region in various group ( n=4,x +s )

27 531 AcH3K9 GATA4 Mef2c
FHARE 1.025+0.161*  1.193 +0.140°  1.200 + 0.202"
=L 0.392+0.138  0.404+0.150  0.347 +0.093

EGCG-L 0.358 = 0.206"  0.400 = 0.068"  0.425 + 0.120
EGCG-M 0.646 =0.106°  0.805+0.170¢  0.666 = 0.235
EGCG-H 0.723 £0.208'  1.051 £0.239°  1.129 +0.187"

F1E 10.436 19.952 20.158

P{A 0.000 0.000 0.000

T : AcH3K9 255 K . 525 T4 L, a: P=0.0005 b : P=0.779;
¢:P=0.049;d: P=0.014; GATA4 255 7K 5725 AL HLER  e: P=0.000;
:P=0.974;¢: P=0. 003; Mef2c &5 /K- 525 A4 LA h: P=0.000;
i:P=0.538;j:P=0.021

2.5 EGCG 3§/m GATA4 F= Mef2c /2 ¢Tn | AR BFHFTR L4

CHIP-Q-PCR Z5 R 8o, Jr 225347 5 4 Tn | JAZhFIX
HSEEF GATA4 Fll Mef2e 45 BT IZERBA G EE X
(F=19.952,P=0.000; F=20.158, P=0.000) , #F—LTH L %
ISFEARHA L, 25 40 oTn | ZERE 3 TIX GATA4 Z547K
AR (P=0.000), EGCG T, 525 L4 b # , I57 &
EGCG X} GATA4 Z56 /K F-Jesgm, miHh | &l EGCG gl
J GATA4 Z54 7K F-(P=0.000) , B EGCG BEffi GATA4
FIZ5 G AR e AR K- (P=0.237) , W1 8 T/,

0.5

¢Tn 1 JH8IFIX GATA4 54 7KF

%&& @&}@(’( " @o@(’ﬁ\ &’(’»
a: 552 2 L, P<0.001 5 b: 5525 1920 LA, P<0.01
8 HERETF GATA4ZE cTn | EEBEHFREEKTE
(n=4,x+s)
Fig.8 Binding levels of GATA4 in cTn | promoter region

(n=4,x+s)

SR, 25 A4 H Mef2e 75 ¢Tn 1 FRJE 81X 45
BIKCEBEAL(P=0.000) , T @il EGCG B 114 Mef2c 1)
SiGKT, 5 AU R, 25 B ST X (P=0.000),
H i EGCG i Mef2c 45 G 4R /K- (P=0.579) .
9 FizR, 45410 GATA4 Fll Mef2c £5G /K- WLAE 4.,

2

KT SANN
BT &

s 1.59 a .
2 a
<o

0

S5 104 b

<

<

=

X

o 0.5

R

s

~ 0.0 : T r

g BB Rl S

a: 545 (4L R, P<0.001 5 b 5728 U4 L3, P<0.05
B9 #FERETF Mefoc £ cTn | EE B FREEKTE

(n=4,x £5)

Fig.9 Binding levels of Mef2c in cTn | promoter region(n=4,x +s)

3 3 R

0> 71324 (heart failure, HF) R FR.0 3, 2245 H
T A AT K ) BE R AT O AR R
BUAR LA R — R . W] 43 A0 28 S 10434
BRI E PO F 323 (HF with a reduced ejection
fraction, HFrEF ) RIS Ifil 5385 1F 5 1.0 2 £ 5K 7848
AE 71 T R EF 5K M0 1) 323 (HF symptoms have an
EF that is preserved, HFpEF) , EAE NBELLET Ik RO
JIEUE UL B AN, FF RO T S R
Az AR H FO TR RO ) S B Y & AR B
W ANTE R IRIT AT R, &7 SR VRO B RIR T 2 I
PR b 2055 fiff DR ) B 7 AL DXL, 3B 6 5K 0 5
18 & A S 3 7 S s,
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EGCGIE4 5 ) 2GR, A Uk |
P R T2 SRR A T A S DR g
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