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[ ABSTRACT ] Aim  To investigate the role and mechanism of Ras homolog gene family member A ( RhoA ) /Rho-as-
sociated coiled-coil forming protein kinase (ROCK) pathway in hypoxia/reoxygenation ( H/R)-induced injury in human
cardiac AC16 cells. Methods ACI16 cells cultured in vitro were divided into control group ( normal culture), H/R
group (construction of H/R model) , H/R+NC-siRNA group ( H/R model was constructed after transfection of NC-siRNA )
and H/R+RhoA-siRNA group (H/R model was established after transfection of RhoA-siRNA) , MTT assay was used to de-
tect the survival rate of AC16 cells, the apoptosis rate of AC16 cells was detected by flow cytometry, the activities of lactate
dehydrogenase (LDH) and Caspase-3 in AC16 cells were detected by colorimetry, the levels of interleukin-6 (IL-6) , in-
terleukin-13 (IL-1B) and tumor necrosis factor-a (TNF-a) in the supernatant of AC16 cells were detected by ELISA, the
levels of superoxide dismutase (SOD) and malondialdehyde (MDA) in AC16 cells were detected by kit, the mRNA ex-
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pression levels of RhoA, ROCK1, ROCK2, nuclear factor-kB ( NF-kB) p65 and IKB kinase (IKK) in AC16 cells were
detected by real-time fluorescence quantitative PCR, the protein expression levels of RhoA, ROCK1, ROCK2, NF-kB
p65, phosphorylated NF-kB ( p-NF-kB) p65 and IKK in AC16 cells were detected by Western blot. Results  Com-
pared with those in the control group, the cell survival rate and SOD level in H/R group were significantly lower, apoptosis
rate, LDH activity, Caspase-3 activity, MDA level, 1L.-6, IL-18 and TNF-a levels in cell supernatant, RhoA, ROCKI1,
ROCK2, NF-kB p65, p-NF-kB p65, IKK mRNA and protein expression levels were significantly higher ( P<0.05).

There was no significant difference in the above indexes between H/R+NC-siRNA group and H/R group (P>0.05).

Compared with those in H/R+NC-siRNA group, the cell survival rate and SOD level in H/R+RhoA-siRNA group were sig-
nificantly higher, apoptosis rate, LDH activity, Caspase-3 activity, MDA level, IL-6, IL-13 and TNF-a levels in cell su-
pernatant, RhoA, ROCKI, ROCK2, NF-kB p65, p-NF-kB p65, IKK mRNA and protein expression levels were signifi-
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cantly lower (P<0.05).

Conclusion Targeted inhibition of RhoA/ROCK pathway can reduce H/R-induced cardio-

myocyte injury by reducing inflammatory response, oxidative stress and apoptosis.
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£ . ab54835 . ab45171 , ab66320 , ah222494  ah207297 .
ab97406 ,ah8227) 1] F # [E Abcam 2 7 ; [ M 3t H
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83k 60% ~70% Fk & & i, % B Lipofectamine 2000
W B % RhoA-siRNA F1 NC-siRNA # % £ AC16
LRSS h R, S 48 h,

1.3 MTT Al 4 e 7EiE =

W2 8 K BB AC16 28 s LUAEFL 2. 5%10* N3
MEI M EHFEAEREER LE 1.2 ¥
ARBHM, FEL S ARNEREENZTERE
Y AR LN S g/L MTT KR 20 wlL
BH A4 REEFRBE, BN F ZETN150 L
2RI E 10 min; % A BEARBUE KK K 490 nm 4L A
M % S (absorbance , A) 18, 3 i1 & & 41 AC16 4 J#
HFEE, P FEE(%)=(ERAAE-ATHA
)/ (B A - E4 A E)*x100% ,

1.4 FNHREARK N AEMAT &

o B 4L 72 4 K g B H/R 41 H/R+NC-siRNA 41 |
H/R+RhoA-siRNA 41 fa xt B 41 AC16 48 i, in N 45 &
27 ok R B 2 B VR S BN 1 mL 4 R (A 5%10° N4
B8, % Ja A\ 5 A & BR K O & AR 1T B9 Annexin V|
107 %2 (propidium iodide,P1) %% & 5 L, 70 41 47
fE,ETHATRETEEMEF 15 min, T 60 mn H_E
3 2 LA N A4 ACL6 40 H B TR
1.5 EbE#&M LDH #0 Caspase-3 i& 4

B 1.2 H i kA E H/R 41, H/R + NC-
siRNA %1 H/R+RhoA-siRNA 41 3 F& 40 AC16 4
B BCE A, 5 BB Caspase-3 7E Ml 2 R 7| &
PR 35 40 T2 A4 AC16 2 fiL, A B AR BU 9% K 405
nm T~ 89 R K 8 K R Bt 40 g Caspase-3 76 P&, 7% 52
WEHA 3K, 5B LDH &AM K A &30 6, %
il R S i QA = [ - o 0 D & ol )
LDH & %,

1.6 ELISA ¥l ACl6 4HAE EiE i s 1L-6,1L-18
# TNF-o 7K F

B 1.2 My 7 A E H/R 4. H/R +NC-
siRNA %1 H/R+RhoA-siRNA 41 fn 3 J& 40 AC16 4
M URCGE &4 4 B b, TR A% B ELISA iR Al &
A B AR OU KK 492 nm TS #y OD 1, 4 4
ol &, At A i B E R IL-6.1L-18
F1 TNF-a K,

1.7 RFIERM AC16 ZBE MDA F1 SOD 7k F

¥ H/R 4, H/R +NC-siRNA #1 . H/R + RhoA-
siRNA 41t J 41 AC16 40 fi 4% B8 1.2 W By 77 ik 3t
ATREE W EAHmM, 27 % B MDA f1 SOD 4
MR 2 VA 45 8 B AR Lo Bl K K 532 nm A8
550 nm T4 AC16 21 j8 MDA F2 SOD K-,

1.8 SR ¥EEE PCR ¥ M RhoA, ROCKI,
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Figure 1. Cell survival rate and LDH activity in each group
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Figure 2. The apoptosis rate of AC16 cells was detected by flow cytometry
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Table 1. Apoptosis rate and Caspase-3 activity

in each group

2.3 ACl6 #HRf EiF# A 1L-6,1L-18 #1 TNF-o 7KF
H/R 4 AC16 4 i I 35 W 1L-6, 1L-18 A0
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H/R 4 17.57+3. 33 1460, 14° RhoA-siRNA ZH 4t ffl 3% ¥ 1L-6 | IL-1B Il TNF-a
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H/R+RhoA-siRNA 41 8.85:1.12" 0.870. 12" A3).

P 78. 865 168. 38 2.4 AC16 ZHH MDA #1 SOD 7k
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SIRNA # H#,

ERRAK, M MDA /K F 53 F 5 (P<0.05) ; H/R+
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0.05;K4),

=H/R+NC-siRNAZH a
mH/R+RhoA-siRNAZH
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Figure 3. The levels of IL-6, IL-13 and TNF-« in the

cell supernatant of each group
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Figure 4. SOD and MDA levels of AC16

cells in each group

2.5 AC16 ZHAIH RhoA ,ROCKI ,ROCK2 NF-kB p65
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2H AC16 4ififirf RhoA . ROCK1 ROCK2 NF-kB p65 il
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0
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Figure 5. The mRNA expression levels of RhoA ,
ROCK1, ROCK2, NF-kB p65 and IKK
in AC16 cells in each group
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siRNA 41 AC16 4 Jfi ff RhoA . ROCKI , ROCK2 | p-
NF-kB p65 FI IKK B2 FI Rk K- 22 7 B T4 17
B (P>0.05) ;5 H/R+NC-siRNA 4 H. %, H/R +
RhoA-siRNA 41 AC16 #fiffiF RhoA ,.ROCK1 ,ROCK2
p-NF-kB p65 FlI IKK FY2E 13235 7K1 i & AR (P<
0.05) ; NF-kB p65 7E 45 41 1354 U i 3 254k (P>
0.05; 6 M#E2),
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H/RZE siRNAZ siRNAZH
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ROCK2 s sm— om—

NF- K B PE5 - <. m—. ——w.
P-NF-k B p65 “—— S S—
[ — — com—

B -actin e —

[ 6. Western blot #ill] RhoA ,ROCK1,ROCK2,
p-NF-«B p65 #1 IKK HIE B K%
Figure 6. The protein expression levels of RhoA ,
ROCK1, ROCK2, p-NF-kB p65 and IKK
detected by Western blot
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z 2. &4 AC16 4 H RhoA ,ROCK1 ,ROCK2 p-NF-kB p65 #1 IKK B B &Rk KF
Table 2. The protein expression levels of RhoA, ROCK1, ROCK2, p-NF-kB p65 and IKK in AC16 cells in each group

il RhoA ROCKI1 ROCK2 p-NF-kB p65/NF-kB p65 IKK

Xof HRZH 0.30£0.03 0.3820.03 0.41=0.03 0.55+0. 04 0.26+0. 02
H/R 44 0.59+0. 07" 0.76+0. 07" 0.78+0. 07" 1.21+0. 13 0.53+0. 03"
H/R+NC-siRNA 4 0.54+0.06 0.74+0.08 0.79+0. 09 1.28+0.09 0.44+0. 03
H/R+RhoA-siRNA 41 0.29+0.01" 0.42+0.05" 0.55+0.06" 0.70+0.06" 0.26+0.03"
F 93.73 100. 82 70.54 158.19 211.65

P <0.001 <0. 001 <0. 001 <0. 001 <0. 001

Ha R P<0.05, SXFERL LLE ;b i P<0.05,5 H/R+NC-siRNA 21 b,

3 4 i

O WL /R BG4 Bt O WK & 1 37 i 32 di
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P55 0 kA S BO8 ™ 50 L A3 19 s B ek
RO ORE SN AR AR rE O WL H/R B 405 5
Wt T VR Y e O AL 3 P A
SR O LA B AS AT A ad 12 1 4 Pl B3R 42
PEEAR R S 8 2 A, 38 T 38 % 0 UL 7 A A
ORI 2 T, o 117 5 200 WLZH i A 2 3R 3E
e RS O R A &2 S . @ N S Sl (1 ) e o
At R, Anfal A RS H/R B B RAE R
AR AR AL LA B 08 T2 XA 7 O L H/R B4
HAFEEZE Y,

RhoA J&—Ff RhoGTP WK & H , A AT i izt
5 M0 240 MR AL A6 40 M 2008 v R AR,
W ] I IS R ROCK I8 6 5% 1o 40 Jf 0 12 L 8 0
RN 2 5 Z R i A kR il
TEIETFBT IR 2 185 BR s P E 58 1, RhoA 78 SO 1 7
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