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MI)+TNF- o 40 : Z54L 225D IR BB BT 3 ( Left anterior desending, LAD ), BB PIIE ST TNF- o 100 ng/(g-d) (BT 2 ml AEFEK) ;
OMI 4 . 55+ LAD, BN ST 2 mlid 43K ; RFAR (Sham )+TNF- o A EFARE, BHE N ES TNF- o 100 ng/(g-d)(F
F 2 ml AP K ) ; @Sham 4 : F AR CHUESEA B RFLE T LAD RIS, RN IES 2 mi/d £ HEK B R
TESHEEE 7 BJE  BUL MUE ST HE 30 R SN OISR IL, 76 & PCR M Western blot #11%5 2 KRR Z2.L 2 DAL
MuRF-1 B mRNA REAFRER, 425 MI4LE TNF- o ML, MI+TNF- o 4.0 WIS E5 4 B el il B2 4, K&
KA, UL W, R SUE B, AL TR, SR A4 25 ¥afk. MIZE MuRF-1 8 mRNA K3k BUFUKE o350 0
1.81 £ 0.8 #1 0.9 £ 0.25, Sham+TNF—-a #HH 1.534 + 0.96 1 1.12 + 0.76, % Sham 4 81 5 775 (0.84 + 0.2 F1 0.27 + 0.15), P<0.05;
5 MI A8 H , MI+TNF- o A —5 78 (518 3.6 £ 1.5 f1 1.71 £ 0.23),P<0.05 F1 P<0.01, 4% SNFEERAERE F TNF- o
BB S0 B3 13 B EEE MuRF-1 255, 78 0BG R TEEER.
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Up-regulation of muscle ring finger—1 in rat heart by exogenous tumor necrosis

factor alpha
ZHANG Yun,et d
(Department of Cardiology ,the Affiliated Hospital of Zunyi Medical College )

[ Abstract JObjective: To investigate the effect of exogenous tumor necrosis factor alpha (TNF- o ) on muscle ring finger-1 (MuRF-1) in
rat heart. Methods : Left anterior descending (LAD )coronary artery ligation was used to build myocardial infarction (ML) animal model.
40 adult Sprague-Dawley rats were randomly divided into 4 groups: OMI+TNF-a group, in which LAD was ligated and TNF- o was
injected 100 ng/(g+d)(in 2 ml 0.9% saline) via intraperitoneal (i.p.) route. @MI group, in which rats received 2 ml normal saline i.p.
injection after LAD ligation. @ Sham+TNF-a group, in which after sham operation was performed, rats was given ip. injection of
TNF- & 100 ng/(g+d) (in 2 ml 0.9% saline). @Sham group, in which sham—operated rats served as controls,and also received 2 ml
normal saline i.p. injection. All i.p. injections were performed for 7 consecutive weeks. After harvesting the hearts, morphology and
ultrastructure of left ventricles were measured. The MuRF-1 gene level was determined by quantitative real-time PCR and its protein level
was evaluated by Western blot. Results: The histology and ultrastructure of left ventricles showed that cardiac lesion was worsened and
there were much more infiltration of inflammatory cells in MI+TNF- o group as compared with MI group and Sham+TNF-a group. The
pathology results also showed that there were increased cardiac muscle fiber broken nucleolus cleavage, much more mitochondria
hyperplasia and vacuole in MI+TNF- a group. The mRNA and protein levels of MuRF-1 were 1.81 + 0.8 and 0.9 + 0.25 in MI group,
534 +0.96 and 1.12 + 0.76 in Sham+TNF~ o group. They were prominently increased compared with Sham group(0.84 + 0.2 and 0.27 +
0.15; P<0.05). Compared with MI group, the mRNA level and protein expression of MuRF-1 in MI+TNF- a group were further augmented
(3.6 £ 1.5 and 1.71 £ 0.23, respectively; P<0.05 and P<0.01). Conclusion: Exogenous tumor necrosis factor alpha up-regulates the
expression of muscle ring finger—1 in rat heart and plays a very important role in myocardial injury.
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20 WILBE BE (Myocardial infarction, MI) 18 PE.0 1 5
W R ERREZ —  BRAERF AR, BEE M TR A R SE
IR I RLR R BIAE AR 7, BB IRFEE F o (Tumor
necrosis factor alpha, TNF- o JHIHCTE , AT 88 8U5.C L4 B i%
SRR RRE SN, E A ] S AR A A AT v —
30N BIIRFE , B T AE PR R 41 , 28 00 B B 4 o K A
ARE R HEREN AR R, EHEF B3 2R ER
EEALAHIEE H -1 (Muscle ring finger—1, MuFR-1)5 & 841
MRS YRR IO LR FE R KD, R EHF INF-a |
T MUB.CHL MuFR-1 B985 R B RTE A . ARBTELL
MI KBAERITS, WEE MIE 7 AR BLLAIFMuFR -1 B3R
BIEOL, LA MI SO0 RE R H HLHI SR A
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8~10 /& SD KE 48 H KB & (220 £50) g, MEMER
(MFHEZFEERELRANY P O)HAERFR. INF-a B
F Sigma A ] ,MuRF-1 ¥l K R E TP X% GAPDH &
Hi KRR Z DA T Santa Cruz Biotecholgy ZvE] L RNA 2
BUAA & \RNA S Ridl & 288 E & PCR XA & (Trizol
KBk TaKaRa 22 5] 7= &, BCA FEHE BEN &M
F i tEE A Y TRA RAF , BRI R M (Polyvinyli-
dene fluoride membrane , PVDF )25 Biometra /> 8] 72 5 , B2
EZ 51T R 45 (BL-410 A WPLREST I8 R 50 ) AR R R,
AHIRABIF=H,
12 BAEHGEREHSE

TNF-a &2 % B A, OB R S % 5
BRIAPHAT o A 3.5%7K A AR IE ST BRBR K BUS .0
EHL, KBHESH/NYITERNL. THREEZ 0.5 cm YIFF
B TR B 3 4 e REBK . 59068, BFEshk
[ 1 A AR S ) 4 2 SR Bk, DAL ARk, A2k
Bh kBT F% 3% (Left anterior desending, LAD) & H 4 2 mm 4b 5
LRSEFTICLE , LIBT3 , ¥ AR ML, B PR AR VAT
LB A& LAD RIT4S . LG H BB RLL B A8
A MI AR 8 3 bR R - HilPE MI AT R 8 H KR
FETT KRNI B 24 h JEETEN 40 RKBAARR.

RIFEAR R THRFE, BAATIR KRN 4 6,840
10 R :OMI+TNF-o 4 : 4530 LAD, 38 B N I 5T TNF-«
(Sigma A 7))100 ng/(g-d) (BT 2 ml A FBERK ) ; @MI 4 . 45
3L LAD, BE B 1 5T 2 mld A2 T £E K ; @Sham+TNF-o 4
LB FARG , TR S TNF- o 100 ng/(g-d) (T 2
ml ZEHELIK ) ; @Sham 4 : BEE N EST 2 mld AEBEK BFF
fE B RS REE 7
13 RSB EE

KRG 7 AR ERBRMEER, MR- AREITRR,
SATFET IR
14 LR

FARIG 7 BAFKBBEREAEABIERKSEEE, Hif

A BUM TG E , BB 43 88 ) 220 2, NEE LS TR IR TG
KRBT 2 mm B R, BUE— 0 L R IV A i f 8
P T HE 30 U8 — y RESE R BLC LS, | mm® K
LS B T RBS T, REBTER-— BRI . E=RARN
Fro3 -80°CHR-AF I T 9t B PCR & Western blot #all,
15 HAZRFAR

A A RO A I 5 wm A, FIRARKE -
A )S BB FREE LR,
1.6 w4t

HHTHRERENAELE 1 mn HET 2.5%K B
B2, 1% )5 E 2, HEEZ K, FEMIE Epon812 4
L IKB I EGHEE Y H VLY R, 1988 B XSUE 40 S PR BR 4 X
HYefh, JEM-1400 BB 5 B EMEE
1.7 %&EF PCR ¥ E#47 MuRF-1 mRNA A&k

RELGULE RNAGEREEA5HAT) 718 RNA R2hRE,
HEAT 5L R B (TaKaRa 2 & 7= 8 ), & B ¢DNA 77 7E
“20CHM T &M, UL B -actin AWSHE, 5¥UNF :MuRF-1
% 5’-GGGAACGACCGAGTTCAGACTATC-3", T #if 5°-G
GCGTCAAACTTGTGGCTCA-3’, B -actin | {#f 5’-GCGAGA
AGATGACCCAGATC-3", T i 5°-CCAGTGGTACGGCCAGA
GG-3", Hill% cDNA KIS FER N 5 x PrimeSeript™ Buffer
2 l, PrimeSeript™ RT Enzyme Mix 1 0.5 pl, Oligo dT Primer 0.5
wl,Random 6 mers 0.5 wl,RNA 1 plo S K Z %R 37°C 15
min,85C 5 s, fEFRIREL 1 K, 2 & PCR KHZE LightCycler %%
JtE & PCR X Ei#47.20 Wl RMAER , B 45 SYBR
Premix Ex Taq™ 10 pl,PCR Forward Primer }2 PCR Reverse
Primer £ 0.5 pl,ddH,0 8 pl, 14 ¢DNA 1 plo MuRF-1 X
B —actin (9 PCR FJ% &4 4 95°C 3 min,1 P& ,95C 30
$.61.6°C 30 s 40 ™MEH ., FHIRAIR 3 ETL, HEEFFH
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M B A3 B AR A
1.8 Western blot ## MuRF-1 & & Fi/K-F

BB LS A R IR 13817 ) , BCA-100 W EE R
&, B 100 pg EEFE AL 10%SDS-PAGE LIk G %
PVDF B -, A& 5%BARTHA 1 h GRS RKR
MuRF-1 %31 K Bl GAPDH $ifk( L TBS %, WAL 435 h
1:200.1 : 200)EEME 2 h; WS4 5 —H (RN
IEH R G KRBT 1 h FIF L% EREBR RS
R B8, B UVP A 8] LabWorks 4.5 B4 5 47
ERSIHT, UL B 40 GAPDH 38 R4 R S0 18 A8 RN
FEBER,
19 4itsgm

FH GraphPad Prism 5 Geit #4347 4047, T BRI
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IKT BERRAR, BT TNF- o /IL-10 HL{H , LR AS (b ik As
T RS4RI,

ABESE TNF- o T MIJG KRG IESH B0, AL 56
AT MIKBRRE ML KRB XE RN TS TNF- o , 35840
MI 45T BSR4 KBS R SR, 2k MT 4
BAERFEAR + BEAES TNF- o T MI KELOIHREHL,
W MIG48 T TNF-o SLOMBRGEM™E, 7£ MI+TNF-o
20 KRR BEFFAE R B B0 WUIRSE , O LGS M ZR AL , B
i, RIEUMR I RSB GUEAE  HRRBRS RO LY
TR, SR RETRE . (R, AR T 5 TNF-a ME
HERGERSL, 5.0 A0 I B ANE PR %,

ZE - BEOBARREREAGMAN TERE, EHE
KEFmEARAH, FEORREERPEEEEEM, B
F TNF- o JKFHEI05 B8 REMAA X, H iR T
L IEREGE R T B3 2R EHE MuRF-1 A RE S LRSS,
E3 ZRAEERBAA IR EAMNER, AFM E3 Z R
FEAMARRSES, BT MuRF-1 B84 R R BB 85
MRS AE R, BRAZ RS, AL BN T
FHKRBCHL MuRF-1 MERMEAFRKF. &R L3, M
2 K% Sham+TNF- o #HA R, MuRF-1 B9 mRNA /KEHE H KR
VBB TF AR BEH I, M4 T 0 IUEFEH K BUE I
WIS TNF-a 7 B, EMRE T MuRF-1 Rk, BT
MuRF-1 2 H7Z7ETF p38MAPK B T i, TNF- o _FiEMuRF-1
BIALHI W BB i MAP S ES %12 8T% pd2/44 MAPK i 35
PR, s 4 AT LA Bk p38MAPK B4 41390 BT BELIKT

HATIAN , MuRF-1 EZ REHBMERET R FEH
JRAF T B R A, FUEPIR R 2 M MI R E7EE
B A MuRF-1 7K FRAK , 37778 0 WLAH M AR 02l
Willis ZEHI0E 7 FIRRLL ILESSEAE RS , SRS FLA0 £ 3h Bk s F it
EAWNAES  EREH, SRR, MENKEHL 4 B
JEFEHE T B MuRF-17 oK O ik R B %O L4 PR T T R A
BT A K BB K 53K 709%™, Ti xof BR £ K RGO R B R 4
WRZEK R M 4 d JERIKE EH ; %t F MuRF-1+ K R
TTHEARMES , ZE SR A RS B E KPS, mim
MuRF-1 fEHERES R S 4509, LI LBFSTIER , MuRF-1 #1 5
OIEEMX AR, OHUEFERSMNEE TNF-o 318
Z FRAT LA MuRF-1 892 R R EABEKE, W H, 7 MI
HAE b TNF- o BORIBRERS T N3 il MuRF-1 %35 REEL
R EBRBOIIRENE, B F MuRF-1 B TEHLZM
Fef@un el 8B MuRF-1 7K LR 5 hn sk L 22 A AT
INE O . B R RILEFIRERR RO WUR ) B3
1 ,MuRF-1 EEBL> T ORNRESSEEEE C WK,
X5 E AL BILE 4 B 8 A 109, W B 7EI8 O R,
BT B 43545 2 MuRF-1 _ERFTE, GHIEFRRT5E
UE#H, TNF- o W] 5504 ZhRE , B ABIS MuRF-109,
## TNF- o 5 MuRF-1 75400 L4 MRS BE B R R,
HAE. B, RIS R AR RME 3T
AIREFEFE TNF- o /MuRF-1 {58 RE AT LWL

A SR A SRR, MI /5 7] BBFF#E TNF- o /MuRF-1 {55
VAT INE , N ELAERHIG , T B MuRF-1 Rk, %

TGOS . AR TNF- o /MuRF-1 55 5 H
A MI B SRRIT IR T HIA.
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