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Effect of Tongxinluo on H9c2 Cardiomyocytes Hypertrophy
and Expression of Connexin4d3 mRNA Induced by Isoproterenol

YANG Jun, DING Sai-liang” , DENG Biao, WANG Guang-hui, ZHANG Yong, WANG Su-yan, KUANG Bei
( Department of Cardiology, First Affiliated Hospital of Nanhua University, Hengyang 421001, China)

[ Abstract ]
cardiomyocytes and connexin 43 mRNA expression induced by isoproterenol (Iso). Method: Cultured H9c2

Objective: To investigate the effects of Tongxinluo ( TXL) on hypertrophy of H9c2

cardiomyocytes were randomly divided into four groups: control group, TXL group, Iso group, and Iso + TXL
group. After 72 hours of culture, cell size was determined by phase contrast microscope, the protein concentrations
were measured by BCA method and the expression of Cx43 mRNA were measured by reverse transcription
polymerase chain reaction (RT-PCR). Result: Cell size of H9¢2 cardiomyocytes of the Iso group (P <0.05) was
increased more prominently than the control group. Compared with Iso group, Tongxinluo attenuated the increase of
cardiomyocytes size (P <0.05). H9c¢2 cardiomyocytes protein concentrations in the Iso group (P <0.05) was
Although Tongxinluo didn’t affect the normal H9c¢2

increased more significantly than the control group.

cardiomyocytes protein concentration, it inhibited the increase of protein concentrations induced by Iso (P <

0.05). Iso decreased Cx43 mRNA expression of H9¢2 cardiomyocytes more evidently than that of the control group

(P <0.05), which was inhibited by Tongxinluo (P < 0.05). Conclusion: Tongxinluo can prevent the

hypertrophy of H9¢2 cardiomyocytes and down-regulate of Cx43 mRNA expression induced by Iso.
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L1 25 Ad @O an T AS 2.
KR | e R R SR AT A5 2E R v 24 55 T A
F, A A R LA 25 B4 (L2 ) o ARTES
30k W TR N 1 og- LT RE O 45 TR K
P R iE A0 LA AR K Mk B, & B DMEM
(Hyclone) , FBS (W &= H ), % W 5 I IR &R (Tso,
Sigma) , iF &5 = M (WU Z= 3 ) , Trizol i 7] ( Invitrogen
a5 R & (Fermentas ) , PCRAH 5 2 )
(TIANGEN) , PCR 5| ¥y (4t 5% 38 & % A 6l & ) ,
RIPA 24 (2 =K ), PMSF (# = KX ),BCA &
e R 7 IR & (R R, HoAt F AR A 30
ES PRt T

1.2 Y% CO, B354 (Heraeus 2\ A ), YJ-875 &
L TAES (IR E b i & A \)) 6 B B s
(Olympus A ) , PCR X ( Eppendorf 23 7 ) o

1.3 40tk R RUL ULAN MR H9c2 (75 18 K240
%8 375 BIF 9 P 1)

2 FHiE

2.1 H9e2 O LA RE 57 K g3 20 H9ce2 O L4 Y
B2 F & 10% i 48 03 1) &5 % DMEM RE 3=, &
T 37 C 5% CO, ¥ F48 A8 37, BOs B4 K



M2 55 Gl 25 TR R IR R S 10 H9e2 O WLAN AR K & Cx43mRNA 26 3k 19 52 i

AK RO AT, SCR T X IR
T8 5% a4 13 15 77 5L 5 TXL 20 76 X7 BE 2 Y L fil
AR 1 ge L8 O 4% R AE T R K
FEW) s Tso 4 AE X B2 0 6 Aty L A 28 R vk
10 p,m01°L’IIso;Iso + TXL 21 . 7 Iso #H & Al E A
B E N1 g L OB A TR KIEY ., 55
24 h g 1 R BEFREL SR 72 h 5, AR 22 Wi
M 5E HIe2 W0 WLATAE /N, BCA B3 € H9e2 .0 L 4N
P& 11 BT B, RT-PCR &l Cx43mRNA [ ik,
2.2 HO9c2 L WULANMI /NG I SE 4 4 i %% By
2.5 x10°/mL 5 20 M £ Fh T 6 LV Ji 40 g 8% 357 42
b SRV AL HEAT A AR B 72 h S, R AR 1
TH A Z B P, 76 A 25 5 G058 T 00 A 245 D 2 44
AR, UEE 10 A HLEF, A PLEF I 10 > 20 g, HOH:
S-S (E (B E 6 IRAEAR AT 40HT) o

2.3 LOULAE A A v BN I Rk A i 2 R
2.5 x10°/mL H 40045 Fp T 75 em 4015 320
PR E AT AR AL BE 72 h 5, ik H
0y PBS Wi 2 W, B, AL 150 wL (RIPA:
PMSF100: 1) 2t g 24 i v, vK b 224f#% 30 min, ZLf# 1Y
R 0.5 mL B0 4550 ,4 °C 12 000 x g &
> 20 min, B EIEWAF o FH R E 2 1 W AR AR
HEE I . Fe | BCA 350 & Ud WA A6 il b A% K
570 nm Ab I 5E WO RE (A) AR 6 B o il e 5R H
BB (T2 6 IRFEA AT 73 HT) o

2.4 RT-PCR ¥l Cx43mRNA () Fik A A
BIFEAT A AL FE 72 h J5 , DL Trizol 25 42 HC 20 Afg &
RNA i A% R 2 1 0 7 {28 8 RNA 4f B2 Fll &, Jir
JH RNA 1 A/ Ay I7E 1.8 ~ 2.0, B i5 WH BE g 7K
WESE BT $2 RNA A9 58 % M, JH 3 % o il A
(Fermentas) % #2& HU ) RNA 3% 5% 5 5 ¢cDNA,, Lk
cDNA R 4T PCR ¥ 34 L . CX43 5144 hY
Z: M Genebank TXARL & i3 H& K51, Cx43,F.5'-
TTGTTTCTGTCACCAGTAAC-3", R: 5'-GATGAGG
AAGGAAGAGAAGC-3' 14 J¥ 51| K & >k 588 bp; B-
actin( %) ,F:5'-CACGGCATTGTAACCAACTG-3",
5'-TCTCAGCTGTGGTGGTGAAG-3" , " 3 J¥: 51| i Hy
400 bp, PCR JZ I & F J:94 C 2 min 45 P,
94 °C 30 s 2% ,55 C 30 s 1Bk ,72 °C 45 s FEAH 1F
W35 W, &G 72 C FAEAH 5 min, 73 ¥ &
1. 2% B EHEBE R B UK , ) AlphaEaseFC EE ¢ 43 4 i
18 Z Ge Xt LUK 25 AT 9% BE AL O o A & A B
(R 5E K] S B-actin B PRUK FE AR, DL =35 09 3K BE (AR
# Cx43mRNA ByMIXT £k,

2.5 geitseorik A BE T SPSS 13,0 St
RS HT OB DL v £5 FoR, 241 LR
BRI I 225007, P <0.05 A Gt Lo

3 &R

3.1 K20 hoc2 D NLAIMI BAR L ER 5 A B I
B, TXL 0 M B A% TC 25 57, Tso 2 41 Y B A% B] I 38
K(P<0.05);5 Iso 4 b %, Iso + TXL 41 40 iy B 1%
AP 308 08/, 380 265 BE 6 B 0 4 Tso 35 9 H9¢e2 >
LA IS B AR R R (P <0.05) , L3R 1,

F1 BEOLEI Iso FHM HIQ LAMBER.
EBHIRERK Cx43mRNA RiZMZM(x +5,n=6)

4 B AR HHWE Cx43mRNA

434
/ pm /g L7 /KB WAE

it e 12.92 £1.13 1.45 =0.07 0.87 +0. 12
TXL 1 g-1.7! 13.29 +2.45 1.47 £0.09 0.91 +0.09
Iso 10 wmol -L ' 19.58 +5.47" 2,25 £0.26"  0.63 +0.08"
Iso 10 wmol L™ 14.04 £3.32  1.70 £0. 122 0.92 +0.11%
+TXL 1 g-L~"

TG Y P <0.05; 5 Lso 4 AR P <0.05,

3.2 &40 H9e2 O LN AR Mk BE b AL X
2 P, TXL 21 8 Mk B2 22 57, Tso 4 2 1k B2 1)
BEIN(P <0.05) ;5 Iso 4H L %5, Iso + TXL 4H 45 M
W B2 T /b G 0 2% RE A% BT R R Tso 5 3 YO
JUL2H P 25 v BE R I (P <0.05) , L& 1,
3.3 &4 H9c2 .0 L 40l Cx43mRNA 3Kk (19 45 fk,

21 Cx43 J B-actin(NZ) () mRNA A K-
WA AT (1), 4% 3L K 9 RT-PCR 7= 4 e, 3k 47 14 137
HEH M EMEF, 54K, XL 4
Cx43mRNA )R KT 2 H, Iso 41 Cx43mRNA 1 %
KEEWD(P<0.05) ;5 Iso 4 L3, Iso + TXL 244
Cx43mRNA (1335 &2 B, i .0 25 g 0% B 2 410 61
Iso 55 A9 H9c2 . LI Cx43mRNA LK) T
(P<0.05), L% 1,

4 3 2 1 M

588 bp
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200 bp
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Cx43
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M. Marker;1. %FME2H ;2. TXL 1 g+L ™" 4H;3. Iso 10 wmol L ™" 41
4.1s0 10 pmol-L™" + TXL 1 g-L "4
B1 EOEX Iso SR h9e2 O AL4IH Cx43mRNA % ik &0
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25 R B 4 B 1 28 i e 25 52 7
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Tso 75 5 9 R B0 JUL AR JE2© T i R 0L v 1 2% B 3
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P 00 2 45 1) 245 BV PR A0, T X ok 35 4 i TR
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A5 A Al A ACEOIE K F A Tso 5 S
HO 2 0 LA IE K, A 8 A A 0 JILFES JEE A2 750 b
72 h J5,Tso 24 H9c2 .0 L 40 ffo HY 20 4 FR B & b
K, EARGEU RN, X5 ES HIc2 0 IL4H i
I KA 78 g 36 B — B L RS S OE 0 46 T L)
BAEPC Tso VBB HOC2 O JILAN B AR AR i 184 K % 25
FA o e B2 %) 358 i, 4 7% 38 O 25 mT Bl H9e2 W0 L4
JRLRE 5 R B, FRATT L WE R 2] Tso 40138 H9e2 0> AL 4N
s 72h J5 ,1so 40 H9e2 > (ILA0 L Cx43mRNA (1) 335
L REAT B R . X — &5 R [ N A2 AR E)
945 KRR o Salameh ™ 25 Tso il 38 K O JULZH
M 24 h 5, %I Cx43mRNA K Cx43 E H FEik FiF,
Tang[m%ﬁﬁ Iso i 5 K B0 J1 B 5, Cx43mRNA
Je Cx43 AR IAWIE T, X862 5l g5 1+
MY RIS TR A5G . FE R T A T, sC i ph 48 R 40
AT | IS B Bl 0 O o R T, 51 Ak o0 L WAL 45 77 3
G RTINS 1K 7 Xy 8 = I T | i 2 N Sl WP 9 e )
AR IS RN L O SR e (9 T I T e
MR P T, 25 0 LSS R B A B A 7R
Iso A% F HOe2 Lo JIL4H A Cx43mRNA Fikfy T
WA, AT LAY A BRI AR 1 Cx43 SRIB RIS A Y
S, T JUL 2% 7 1 A% 5 2 il 2 o
Sy R R E XA AT R O ILAE K R ] i A o0
LA 5 5 B4 — o S e B PR R B I RN . Rt
025 7] fE T T Cx43mRNA 2 3K Bl 35 IE K 0
JUL2R0 0 FiL TR A T HG T T L ) R LA S T
Ak — o .
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