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[(WE] HE UFmMBEE T 2 2EH Cuncoupling protein 2, UCP2 ) siRNA T4 K Bl HOC2 .U ILAN i ik
Jo F HEBEAE T 75 5 SR RV ISR, 35T UCP2 e Med e O AU nT RERIMILA . Tik il &8 1 8 A BRI v e
BERE R FUNYE o RAMTEFRRBONLANER (HOC2) | B AA AXTIRAL . IEH KBTS . 109 M EERE K FUL
TR 12 h 2H (MFRIEIMIE 4L ) . UCP2-siRNA T4 +109% a5 0E R BUMIE H8k 12 h 20 ( UCP2-siRNA+ JHkEEE
MEZH ) . BAYE siRNA 54 +109% e K BUMLTE A 12 h 21 (B siRNA+ BRERAE M TS 4] ) . RT-PCR A&l 4%
2 TNF-a mRNA, IL-1 8 mRNA 3ik; ikl gz b p38MAPK ( p-p38MAPK ) Fik FIZH, St HF ( NF-
KB) HIFIE, SR UCP2-siRNA+ JRERATE M4 p-p38. NF-kB FiA i A Measim v 20 W I s (P<0.05) ;
UCP2-siRNA+ JEFEAE i35 20 TNF-o mRNA 3k 5 e M35 40 AH LI S ( P<0.01) , IL-1 B mRNA 3Rik
T SRR MG LR 2E R TGI8 X, 5518 UCP2 25 I30E M 575 S0 HOC2 .y ILANIE p38MAPK 1 1
FI NF-xB 5 T W RAEA BT )RR TR [ MELRILRIZE, 2014, 16 (8) : 851-855]
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Effect of UCP2-siRNA on inflammatory response of cardiomyocytes induced by
septic serum
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Abstract: Objective To study the effect of uncoupling protein 2 (UCP2)-siRNA on the inflammatory response of
rat cardiomyocytes (H9C2) induced by septic serum and to investigate the possible role of UCP2 in the development of
septic cardiomyopathy. Methods  Serum samples were separately collected from normal rats and septic rats. Cultured
rat cardiac cells (H9C2) were randomly divided into blank control, normal serum, 10% septic serum, UCP2-siRNA+10%
septic serum and negative siRNA+10% septic serum groups. Stimulation with 10% septic serum was performed for 12
hours in relevant groups. The mRNA expression of tumor necrosis factor-alpha (TNF-o) and interleukin-1 beta (IL-1p)
was measured by RT-PCR. The expression of phosphorylated p38 mitogen-activated protein kinase (p-p38 MAPK) and
nuclear factor-kappa B (NF-kB) was measured by Western blot. Results The expression levels of p-p38 and NF-kB in
the UCP2-siRNA+10% septic serum group were significantly higher than in the 10% septic serum group (P<0.05). The
UCP2-siRNA+10% septic serum group had a significantly higher TNF-o mRNA expression than the 10% septic serum
group (P<0.01), but IL-1p mRNA expression showed no significant difference between the two groups. Conclusions
UCP2 plays a regulatory role in the activation of p38 MAPK and NF-«B and the expression of downstream inflammatory
mediators in H9C2 cells stimulated with septic serum. [Chin J Contemp Pediatr, 2014, 16(8): 851-855]
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B E T 2 ( uncoupling protein 2, UCP2 ) & UCP2, B-actin, TNF-a, IL-1( 51 % B b

FAAE T EORLR N B BT TR is 1k, Tz R8T 4
Fhes B, M. W . k. oL, Bk
Sy A AR gHZ Y, UCP2 e B Lo (A T
P4 (reactive oxygen species, ROS) 774 Flfg @4k
BCRE T T AT G E R . UCP2 A2 5 & i 3
AP RR, RLAEBEE R A W ERE L ORI B
T2 AN A1 2 B PR 0555 P SR aE
KB UCP2 AT LA 5 ROS B9 A4 2 5 i L N
SRAE NI 4 B, SERE A0 R R O LA
(10 B BEALA],  HATXS T UCP2 fERREAE L
JULR F HARAE PRI 1 P o AR il O TR
R UCP2 Z- 5 il LA i nT BE AL, ASHF
FEAhIZ TR RE R BRI ¥ 175 O B L2 i
Bk HOC2 20 A7 e B Co LA D PR SRS, ik
RNA THEHARE W UCP2 LR Rk, #iT UCP2
SHREERE O L5005 MAPK . NF-kB #RAE 8 i LA I
SEHF TNF-o, IL-1 8 Y5200,
1 MR5FEE
1.1 s 5HR
{e B ARV 15 9 (SPF) 1 Sprague-Dawley
KE30 H (7 RE B sh Yot ) |
& & 250~300g; K W 3% % W 1§ £ B (LPS,
EscherichiacoliO111: 134, £ [H Sigma N H )
UCP2 £ 73 B £ Bt 1K, B -actin $T 1A (Santa Cruz
Biotechnology, Inc ) B2 1t p38MAPK( p-p38MAPK )
e s F (NF-xB ) $itik (1T Cell Signaling
Technology, Inc. ) ; Trizol, PrimeScript™ RT reagent
Kit, SYBR® Premix Ex Taq™ ( K% %44 Y
Al ) 5 ABI 7500 %¢ )t 5 # PCR 4%, ABI9700PCR
BCCREBHAEWATR) 3 FHETHEFA hilymax
(=A== 28w) ) o M4 GenBank 119 UCP2 2 [
J¥41 (NM_019354.2) , 1) N BEFE 2 7 it I
8 3 X siRNA Jf B2 B 1 X 1] siRNA, UCP2-
siRNA1 | i GCACUGUCGAAGCCUACAAATAT,
T i dTdTCGUGACAGCUUCGGAUGUU; UCP2-
siRNA2 [+ Jif CCUCAUGACAGACGACCUCATT,
T ¥i# dTdT GGAGUACUGUCUGCUGGAG; UCP2-
siRNA3 |1 i CCUGGAACGUAGUAAUGUUATT,
T Y% dTdT GGACCUUGCAUCAUUACAA,

T B AT HE 3L N R RO A e UCP2 51 1 )F
5. I Jif ACCATTGCACGAGAGGAAGG, F
if TCTTGACCACATCAACGGGG; B -actin 5
¥ ¥ 5. b F GCAGGAGTACGATGAGTCCG,
T ¥ ACGCAGCTCAGTAACAGT; TNF-o 3| ¥y
¥ 4. b iF AACACACGAGACGCTGAAGT, F
if TCCAGTGAGTTCCGAAAGCC; IL-1B8 Bl ¥ J¥
5. | i CCTTGTCGAGAATGGGCAGT, T %
TTCTGTCGACAATGCTGCCT,
1.2 BEEXRRMERARMEHE

SCEGATR RS 12 h, H MoK, MR K
UMY il 5 2 BocHkoris Y, WEER (K
HEZ 8, LPS) 10 me/kg I8 145, 6h )5 L#
OMEZERIR M, 4°CH#E 30 min, 800 r/min 5.0 5
YRR PIEE IR -80°CIRER . IEH
KEIE B A A ZART T HOREL, kR
1.3 ZARatE SR

HOC2 4 FH pE 7 BE R R 2= BR VTR O R
e, FBYLHT 1 d B R 4% 10° A0 R T 6 fL
B, 2440 M 7 35 38 60%~80 % INf % JH FH 25 - i
AR BIFE G siRNA . 5977155 I hilymax 159
P, FULE 3TCHEFRMERIR, 4~6 h 54 s by
FERARLLRE 57, Se N BEIFEA 75 U siRNAT
siRNA2 ., siRNA3 J@ 4l th A s T3, iy
JE AT IR 85
1.4 YRS EER IR

AR FR R B UL (HOC2) BHLA N
S5 AEXTIRA ., IERIMEL . 10%MEEE L7
FIF 12 h 4 (MEERREMLIEZL ) . UCP2-siRNA T4k
+10 % e B 175 34 12 h 41 ( UCP2-siRNA+ fife
FEREIMIE AL ) . BHTE siRNA %5 4% +10 % e T3 4E 1M
TR 12 h 20 (B siRNA + MEFFAE MIH4H )
AR 3IANEL, (1) SHNBAAZLE, K
L HOC2 LA MEARAE 75 10% BRIl DEME- /&
RGP SRR TR (2) IR IS AL A
Y20 MR K 70%~80% HEER, A 10% 1F
FORRBUMERE SR 12h; (3) 10% BEREIE 07 5135%
12h 4 5 254000 4 K & 70%~80% % Ji I A
10% KRFEIERBRIMIERT IR 12 h; (4) B siRNA
BEUY 1109 WREEE TG AT 12 h 4 FRraifiA &K
2 70%~80% %5 FE I 6 47 B P si-RNA 5% 4y, &%
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Ju 24 h J5 A 10% Jie 35 5E K BT 1% 3% 12 h;
(5) UCP2-siRNA T4k +109% MeEEAE M5 FIEL 12 h
M. R s K 2 709%~80% %5 1 B 45 4T UCP2si-
RNA #34%, 9% 24 h J5 A 10% BEEERE R BRALTE
K312 h,
1.5 RT-PCR # il UCP2, TNF-a. IL-1 B mRNA

& H TRizol ik 7 $2 B HOC2 0> /UL 4 MY &
RNA, ND-100 43 Y66 5 1100 15 RNA #1445 Fn &
o U500 ng RNA #4739 4% 55 I & B eDNA,
SRIG LA 20 pl 2 Wi 4K & SyberGreen %% Y %€ & PCR
il PCR G SHL: 95 CHIALE 30s, 95C
ARPE S s, 60°CIE K 34, 40 MEH ., F A ACt i
153 mRNA 17284k,
1.6 Westemn blot #il] UCP2, p-p38MAPK, NF-xB
BEAKRE

R FH A 2R A B HGR) G P2 B HOC2 0 LA it
MR, BCA LM (YR, FHEER INFEZE wik
PR B RS AW 5 min, FRAEAL 20 ug & 1
JNAE SDS-PAGE HL VK, HL UK 45 oI5 1 e fise B i
R4 Marker VIRZ . G0, WH ALY, 5% B
W5 k3 1) TBST 5 11 % 3 2 h, TBST {5 Uk 3 1K,
W 10 min, F¥H UCP2 (1:500) . ¥ beta-actin
(1:1000) . Hbi#iiR 1k p38MAPK (1:1000) #iI
W S NF-xB (1:1000) HilRIEE, 4°CHIE
B, TBST ¥k 3 WK, BEK 10min, (1:7500) —
HLEWME 1 h, TBST ¥ 3K, £ 10 min J5 fii
M ECL ZItkm = Wi, o, L B -actin
YE NS IR, 7387 UCP2, p-p38MAPK . NF-kB 4%
OREARE
1.7 FitZEHH

I FH SPSS 18.0 B4 %o £ 4l #6474 #r, ds
DI £ il 2 (xxs) Fon, ZAHEARZN
LR IO 225381, 7 22550 Welch 2 1E £
5, ZFEAYEL R B £ AR LSD 35 8k
Dunnetts T3 R K, P<0.05 NERAG 2 X,

2 #R

2.1 Western blot #1 RT-PCR &£ &R A X siRNA

siRNA1. siRNA2. siRNA3 ¢ 3 X} 1453

T, 3 %P H134 0T LI S U0 ER UCP2 mRNA 3R
ik (P<0.01) , Hr siRNA2 J5 %1 % UCP2 mRNA
SRR, B siRNA2 T4t HOC2 O LA
TR sk . ¢ 2 7 PCR 45 R 7R siRNA 2
2175 UCP2 A X FR36 0 (0.286£0.010) , BHIE
R TXTHEZE (1.038+0.044) , ZRAEGIH¥E X

(F=97.86, P<0.01) . [AJf & 7K &7 siRNA
2IPHNERARL, BURZLSEERYILL siRNA 2 4R T3
7. WL, 2,

1.0
ab

UCP2 mRNA

0.5 1

—_—

Rl g

I
& »

$ &

B 1 ®KHEE PCRKNZHME UCP2 mRNA i
BRE (n=3) T am SR, P<0.01; b S5HIME
SiRNA 4 L5, P<0.01; ¢ 785 siRNAT £ FL 48, P<0.01; d /R 5
siRNA2 40 Lb4:, P<0.01,

UCP2 _—-— R —

Xt Bl BAPE siRNA  siRNA2 41

B 2 UCP2 siRNA2 5l FHi 2R Western blot 3&1iE &

2.2 #&%H p-p38MAPK, NF-xB EA RN

Jie T R 1M ) B0 HOC2 AU UL 41 o A S 4 it
p-p38. NF-kB 4 1 7 35 5 % MR 2H 1 0E 8 1L 2H
FH LT N (P<0.05) , it UCP2-siRNA+
J¥ T i 97 2 3 T A e R i R B i v 2 B o 2
(P<0.05) , WF1, K3,
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£ 1 &AM p-p38 7 NF-xB EARIXMETN 207
(xxs, n=3) B TNF-a
m IL-1B
205 p-p38 NF-xB il
75 6 R 0.031+£0.003  0.041 +0.004 ;ﬁj
TEH M2 0.033£0.002  0.043 +0.002 =
JHEFTIE 137 20 0.128 £0.013""  0.153 +0.010*" =
Bt siRNA + MEEEFEIMEZ 0.115+0.011*"  0.161 = 0.010™"
UCP2-siRNA+ FEBEAE M5 2H 0.157 + 0.009™" 0.212 + 0.017"*
F1 118.406 156.981
L <005 <005 4 35378 PCR &% TNF-a, IL-1B mRNA f

T a R 52 FARTIE LR, P<0.05; b 5IEH IS4 s,
P<0.05; C /K5 FAE 7S 4 b8, P<0.05; d /5B siRNA
+ WRFPAE MVE 4 HLds, P<0.05,

NF-«xB

T — ————

p-p38

beta-actin

1 2 3 4 5

B3 &HEMA p-p38 1 NF-xB TFEH FKiX 1: &4
YR ; 2. WERKRRUMIEA; 3. MREEIEMIEL; 4. BHME siRNA
LY 4 BRTEEREMIEZH; 5. UCP2-siRNA T4 + Meagse s

2.3 &% TNF-a 71 IL-1 B mRNA &%

P g PCR AN RN, JHeaiE K R i o)
UG % 440 TNF-0, TL-1 3 mRNA A% 5
W HIEFXTE . IEH MIE A, MR E s
0. BIPE siIRNA+ BEFEAE LTS 41 . UCP2-siRNA+ Jife
FEIE M7 2 TNF-o mRNA A% 335 (2.74 £0.29,
2.81+0.39, 472+0.27) WA RHE, ZRYES
P24 E L (P<0.01) , Hir UCP2-siRNA+ JEERSE I
T 415 MEREAE LT 4L RN A E siRNA+ BRFEIE 175 41
LA B, ZRaIFEX (P<0.01) . i
FERE MG 2 . PIPE siRNA+ MEFEAE N5 41 . UCP2-
SIRNA+ JRTFAE M35 2H TL-1 B mRNA AHXF 23523 1)
J (11.8+1.6, 12826, 13.2+0.5) ¥ W] i &
FIEH XA ANEH IME L (P<0.01) , MEFEAEIML
HAL . B siRNA+ MEEHIE M5 4H5 UCP2-siRNA+
W AE L7 21 2 DA L 22 R B gt 2 Lo
Kl 4,

Rik (x+s, n=3) A: IEFENIRAL; B 1EW KRG C:
JRFFAE ML ; D: BTk siRNA + JEFRIE IS4 ; E: UCP2-siRNA
+ MRTRAE A 4L, T a /R SXTRELIA L, P<0.01, b R5IEH I
THALILAL, P<0.01, c 75 MeREIE MG 41 1AL, P<0.01; d /R 51
PE siRNA + BRBEAE LT LA, P<0.01,

3 itie

U i 2 JUL 2 JHe i i 1) ™ B O R E 2 —,
HFZRIALFEA vl P B =P 5Kk O LS
M A3 B, XA S 95 R E P L7 285 9 4 s i
TR, (R LA A . BNP AL
WARIE BT P B OG T EEEAE O LS (4 B
PHALHIAAS 8, AR —E A SRk
I RERREAS . f PR AMAFD 41 i PR 578 i e 4 G
YER ', YA TSR REAERT, G B AY LPS 3% G
TR R SR RNl B i3 1) 555 R I 32 /X ( PRRs )
WU, F O B - EE A R S8 NF-xB flZ2
S 80T B B U MAPK 45 8 i i i, FiZ K
AR NE AT J5T A 40 M R Rk (40 IL-6. TNF-a.
IL-1 56) ™ MR P N EER . RAEAT T
YR PR -, — 5 1T AT DA BT O LA 3 it
3T DL O LA N MAPK, NF-KB %5 4 i
W, R LY aE MY BE AR A g 45 R,
p38MAPK, NF-KB {55 5% 58 #% 75 e 5 4 0 LA
ZUPE IR & TNF-o Fl IL-1 B 25 R A i Y
T, BELUT 9 257 15 52 e e ] st O LA A 1
AR IR, FEMeREEE K B v A E R,
HOC2 0> L4 L A% ) p-p38MAPK Hl NF-kB %3k &
H F1E; TNF-a mRNA . IL-1 8 mRNA t4%4: FiE,
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ST UE S UCP2 W] DLy 2 40 i 7N 4R 4 S,
UCP2 H:H @ R/ BRZE LPS A T Ho Al i TNF i
T o YKV A RN B 7, [ 0 2
ML NF-xB ik BT &, X A5 UCP2 i i 5%
M 2R ROS B 7= A AR I ", fl Chul %
WFoE LB, BERSAE AT VA 40 P A IE I N ) — A~
YA P9 A5 55 F A A AT L 32 AR —f N S U — 3
& PE AR F (small heterodimer partner, SHP ) J&
5 UCP2 5% 1 248 i P 010 iy 381 5 e VR FH Y
UCP2 i PR X e 3 0 O WL 7 F A AF 5 38 R L
HRil o 7FMeEEAE 7 75 TR R RO LA Ak
21 P 9 A RS RO, O LR E PR P TNF-a1,
IL-18 7E mRNA /KF- B3Rk il i — Dok
P RNA T30 R TTER HOC2 40 it UCP2 2 X ),
AL N p38MAPK 7 4 Al NF-xB #0355k, TNF-
BESEHTR . BE7R UCP2siRNA 5 48 o] DU 360 L4
HRLP S Sy, PCHEI, UCP2 7 e O L2
ZUFEIR T RERENS KLt RO L2 P 8 A 3 i A
SAALRIEAN T (HRATFIE AR RERHIE UCP2 Wfi] 52
M) 8 41 388 6 AT B 20 BB ARy 1w, AR 9T
PEFHL— LR T, A% R 10 [R) B R ok %
TR HE AUy T 561 L 25 75 ol ] 366 R i ok i e 3
K shitt—2E 503 . BT ARk UCP2 7R REAE O L
) EARHLEIA A FRilE— 25 0F5T

(& % x k]
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