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R

iR & D R IBE T N IR T R R

HE R, AT

EFATIR LA EN, BSHRERASH EB(SE W EEZRAE, ERMALEL 50% L, ERE,
BT EMNFmB LB R b 30%~40% A4, RERCSIEAHEMBLEAT 10%, TomEFSF R, 4%
BT SHARIE, TReH B E & @3 (1) S I 508 PUi i Fe S ILARR ; (2) A8 T T MAKE i T I,
(3) 3R RETE T Z W R S B = R IR (4) SR T FECIALRIG I, SPUKGE A RERELSF, BT
SFCRAER TS RE, SAVESIR BT, MR TSI ER, BRAER SIUE LR L # S gt fe
(R ) ECET RORIEIG ML 70% A4, B, sFTHEEE, TEASFEGLAR L, L6030 EFET
FB, HFAZERER, REBETE, KB MEFRE SRS EEBEWAR, R IRE
Ehap . HiT RS, aF EIRE BT A (ACEL), F KkE T SARMHEA(ARB). B ZARFLAF
BB BRSNS, masiah b FREFEAMREIL, FRELWIESHET, whiBTE SEBKE
S(SCD )Bris. SIEFRRFSEFE, WBIFHEMELEER, EEFTE ",

1 MiZEZE K
1.1 B smb it ) 293

TR IR F AR (CABG ) Fo 2 H R FIIRANE ST (PCL) 37T H B TR RS 6B 9m &
. HCHRRALSIAERT 10% 09 B H F TR IEFTEFRS,; MAEESI <10% 098 F Lk
¥ i, REHhiEFE, WA AT, BRDIKBIRVES, THESTPCL, T HLESRIEHE IR
Loy 84, CABG B ARMFT AR LIEFAR L o P RIRFER S, LT RIK 5%~20%, HelTAHE M b F ik &4
A —HFNER, STICHHMRAERET, A2 L ARIRARE (LI ANEIRF ) 98 do R BH,
CABG & RB VAR TF, [T EKS hERILTERC LT RAARE, PTERFBAETLLLT =
IRERAEETREREHESL, Thidid CABG REE.

A TR ERE (CTO), VACTO AFR AN 162 B3 B X 2L %% (ICD) —8
BRMESHEE, AP 4% HE1 LA ECTO, M 26 NAJEEIL, CTO R ERSE X FMILTHY
MEFMEE, R, —RELET2015F (FRSHERBRFELE) WA FERRGER, ZFTHAN
307 4% ICD — R TR 69 8 e b Us B, BB BRI EH R AT BT LE LT, 5 A% CTO 4,
CTO FFi##8, CTO R4, FHMiF 41 FLN, CTOLERTF, EHSELEFTELEERLE, CTO
BH i TG RREEFERTE

Ht, sAREESHEEMET, KB FTEOETLHAFN, RNELEALTTFEEFO—FHFLEDK
kIR TN e el b, AT, T R fiE T Rk
1.2 BSHmeI A A B

3T ST BRI H A S &4, BHh B4 PClISIER LT 48, TA74% PCl, AL @Mutatd
KA, HBIALCIL, %R AEE, AA TERCRGES ., SELTHREL PCIVER, 24X
[& 7 32 /i ( first medical contact, FMC )& PCI B 18] <90 mino 4eFi+t EMC £ PCI @ 8F[a] 23R >120 min, *TH
AR B E, BT 30 min QAR HEAETT . BB T KBRS PREF a1 B4 3~24 h, H&
TR E S ELE—FT AR . ZFIRARERI(IABP )T A LK E S I E, BIOS I AT, o iir &,
TR JUFP B A 25 M R A R, s R R E V8T, LB T A B 2 IABP X3 T 4T PCL, 122 Rk,

FEEAAL:310016 WA T, Wi R F B =R E AR I =i
YEERIY: ERE AR LU E I FENEA A ORI Email: fugs@medmail.com.cn
B RS54 SCRRARIAD : € SCEE4S 1 1000-3614 (2017 ) 08-0729-03  doi:10.3969/j.issn.1000-3614.2017.08.001
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IABP-SHOCK I X3 27, £ IABP RAEK & AMI A5 Rk L BT Y, Btz ik S8
Fi, AAFE—FAFRIE,

3T IE ST B H A LM BRI IRGESIER L, ZBURER Y. ER, KIE, S EEAIEEG, KA
AR BRI EMEM ( GRACE ) FUS #F o 34T 5k o B Mo 5 B Ao BB 64 B4, ARAE TR AL B ) € A8
A fiE TR, X T iR A FRABE SRS RN, B SRIR . R A6 R S RS
S AR SR I L . Btes ) RBAE S SR A ST AR, BAACHHE ST-THAEE, LL2
A RBME ST AR SRS LEE, WHITELEBRIREY (<2h), STIEEGI+S, SEHE ST KR
T EHEEE, GRACE F4 >140 2 ¥ 554, fEFRTERDIEY, RBREFLEEZ T
PNFE (<24h), TP EEBELIEH LR 72h RITER PCI, KEshn B4, SfTEaANEES, FHE
A EE B R AT RABNRSG, ST OGBS L E (S BHBAERE, TRRFIL, T
ZRMAARALF W EE, THJE CABG F B4 22 A8 K UMM I & .

AHTEREMESERCREKEEL, RINEDEPNR IR L%, Q2L AT IREE . hobt
@ %4 (ECLS ) fe kP A4S (ECMO ), THATAHACERRCERBESE, A CERIILE TR
WA, X E R B E R THRINHMAE, #k — 31k ECMO /& £ 4% (SAVE) ##4 T A B T TR g4
PSR 3% ECMO & %09 2 A kL P,

2 MizE#FORSEETERIE

iz F#JG SCD AR CHEFCRELRTHELRR, TACR [ A EHhs4 (LVEF) < 35%]
BAAmIZEEPREATAIR, LERETEMA, LATTTHOARTRIGHMK , ERTHRE AT
fiEFE, RAHYE T ERCERFTOER Y FREMRFL, FEATINKS,

2.1 AR X S A B TR %

L 5T 35 dg 3T T B etk S UUIR B F AN ICD #E4T SCD — AT 69 A . SR LS £ 1) 40 R K, fis
FTHEE Y90 REFH, LVEF < 35%, A SEH4E (NYHA) S Hhaea & A5, L, 3 LVEF < 30%,
NYHA S H R | BF A L, XA T £3EH AL T MADIT | MADIT I 5 XA AR AU X IR0 45 R
SR SL G 40 KZ M, LVEF < 35%, B wW3hid 4 mE AR CEARFE, T 40 X )& LVEF %L
IR B3] >35% KA E, EHFHANICD, ESPAELE 40 X5, 4R LVEF < 35%, W THREZT KA
ICD, s THRERECHEE, LA, HFEEE NYHA SHEp2% . LVEF A GEA TR CHiTk R E
A F TR T AL, RERAGHNICD, #5HEFT TR EFEEEROHTR, RAAF|AR TR
T2 EWRE, MAANICD (| X35, B RIEHE ),

R AT BAF R A, SR 40 K AHA ICD, KRB 7HKHE, K& L TR Y, 12 XFP3k
B CHEE TR T S HE T, B, AXERE AN ICD 2288, WwRikAhEXAELS TG
e, THETFRARIE .

T A E R s e IER, NYHA Sohfk VR, RESSERRFHESF (CRT), SEHBEE
RS B, RIEFICD %, RAXBEZFGEFTAR, RTRILTRESD,

22 ZFEHMABA

NATHAREL L EHRECERFTHCREL, Z2FEMMHBEIABCELFTHRR, THEIKE
L4y ICD ey R, TH T ESERTRE, B, X EXBZF L LF BE2FEHME A, 5 TM
BHERSHERTES, EEFTRCRANT &AL T EB

¥ F, FTTEHANICD, MAEAFIRRIA LG ERSEELT, 2HMKALSTF. ICD BESF
BRI 6 & F, THEFEHBRR, s TRBAAXGOIEREL, LA IKET gtk b R,
THREETEHR,

3 DEBESWIEST

FBHESF T TFTHEALEHFNYHA S MARFEERNA, Z2E2VINMAARBEHEDEITE,
LVEF < 35%, ZMHS4E, ook AR IFFME, QRS B 120 ms YA E; H# NYHA S Hat [44, &
EYV3INMARZEL WL ITE, LVEE < 30%, EMHSE, TAMKAER IAFEHE, QRS R 130 ms A

S
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L, BHECRT (I £3EF ), ¥ TFNYHASHRRMAREEEANA, 23 E2V3NAREHYBEH
LVEF < 30%, KA EITF, QRS 120 ms A L, MMAA—RAEREHFEH= 1# ﬂ%%
CRT (I a £3HF ), ATRARIERS FAM A A 2] 100%, AR SN ERGS], THEEFEHRETE,
B kB, s TACERGE MIEG SR EE, L NYHA 5B 4T, #4EHF A CRT rmx\fué'c:z‘%@i%}
m%&z’ia%ﬁ RE Xf&bt%m’wuﬁ%lfﬁéﬁﬁ’vh AT HERGER ICD, LE A THhACK 857
ERBAASZANESERBELAT SRENLES, REEXEHALE CRT,

CRT %7 ELRFOES, TRECEMRS . ZMER. REFERFRREBERLTEY, £F
TECSEEH P, CRT RER TR ATF (QALY), 2/3 PR TAFREHKE, 1/3 AR TEKG A
eV B, ST RSRAFS RG B, TEWME, BE LRI, R B RBEREAK LT FE,

HBEANRXBFEE

T RERAT s T A mAKR, ZA CRT E Rt EL, TLRBT —LIFGREREBZT, A

BB RCEMEELBE LT TR RER, 1245 £ XEFN T

Sk AT (CCM) £ E, HHAZ X5 CRT #4804, 12€ F R 3| L5 R A5 £t hit
W R, A SRR A, %z&;%i;%%ﬁﬁbé’wiéﬁﬁmuﬁo CCM &2 QRS KB R ER (<120 ms )& NYHA
el ~ MR & b sb47 7300 1, B BRI EOATER T2F WA (VO YA ) Fe £ F R
T (ARFAECEF R DGR E. A, Xﬂ‘ J}%Q’J:Gﬁ - E T UAE B CCM., 12 CCM 3K 9% At = R
Hoain A SR

EEFEPTHRSHAMEE, oillid € st A TAVZ 2R FHTHEY Y Q& AP 2R
B ARRIE . BADBRARE Rk e BIE R AP 2, Z/\&iﬁ—*lﬁ E?EMMT LA SO AE I A BB R R TS

R, FTACREGFCERNESL, AMNTEZALS TR %é’w% #xés‘@iz‘faékam%i, S
Mg Ir e ek b RE Ak e s TR, FIAT, »‘%ﬂkii]‘ HEVERE T, ZoREMEIGHF, ©
BB A AFANTFERECES L, B EBRCERTHE L, B SCD, A KK EBEZGTE.

Sk
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Abstract

Objective: To assess the trend of statin application for in-hospital acute myocardial infarction (AMI) patients with its
impact factors in eastern urban China from 2001 to 2011.

Methods: A 2-stage random sampling design was performed to extract representative AMI sample patients. In the first
stage, a simple random-sampling was used to identify participating hospitals. In the second stage, a systematic sampling
was conducted in 2001, 2006 and 2011 to select the cases from participating hospitals, to take medical records and clinical
information for calculating the in-hospital statin application rate. The impact factors for statin application was assessed by
multi Logistic regression model with generalized estimating equations.

Results: A total of 5940 AMI records from 32 hospitals were enrolled. From 2001 to 2011, the in-hospital statin use rate
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increased from 46.0% in 2001 to 82.2% in 2006 and to 93.7% in 2011, P<0.001 for trend. Multi Logistic regression analysis
indicated that the patients with LDL-C>3.37 mmol/L were more likely to receive statin therapy than those with LDL-C<1.81
mmol/L (OR=1.59, 95% CI 1.10-2.30, P=0.013); the patients with chest pain at admission (OR=1.82, 95% CI 1.14-2.91,
P=0.012), combining hypertension (OR=1.44, 95% CI 1.02-2.03, P=0.038), with in-hospital PCI (OR=2.99, 95% CI 1.71-5.23,
P<0.001) were also more likely to receive statin therapy. The application rate of statin was reduced by reduced LDL-C level
accordingly and the patients without LDL-C examination, accounting for 21.3%, had the lowest statin application rate.
Conclusion: Statin therapy for in-hospital AMI patients was dramatically increased from 2001 to 2011 in eastern urban
China and the guideline was rapidly popularized in clinical practice. However, the improvement has been needed especially in

patients without LDL-C examination or with low LDL-C levels; we emphasize that AMI patients should receive statin therapy
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regardless their LDL-C levels.

Key words Myocardial infarction; Blood-lipid lowering drugs; Trend
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Abstract

Objective: To explore the correlation of monocyte to HDL-C ratio (MHR) and post-operative slow flow or no reflow in
patients with ST-segment elevation myocardial infarction (STEMI) after percutaneous coronary intervention (PCI).

Methods: A total of 216 STEMI patients treated in our hospital from 2014-10 to 2016-05 were enrolled. The patients
were divided into 2 groups: Slow flow or no reflow group, the patients with TIMI grade < 2, n=43 and Normal flow group,
n=173. Receiver operating characteristic (ROC) curve was performed to assess the best cut-off value for MHR predicting
slow flow or no reflow with its sensitivity and specificity; Logistic regression analysis was conducted to studied weather MHR
could be used as an independent risk factor for coronary slow flow or no reflow in STEMI patients after PCI.

Results: Compared with Normal flow group, Slow flow or no reflow group had the higher MHR (18.6+9.8) vs (10.9+5.5),
P<0.001. Univariate Regression analysis indicated that MHR was a risk factor of slow flow or no reflow occurrence (OR=2.22,
95% CI 1.58-3.28); multivariate regression analysis presented that MHR was an independent risk factor of slow flow or no
reflow occurrence (OR=1.55, 95% CI 1.01-2.38). ROC curve showed that the best cut-off value for MHR predicting slow

flow or no reflow occurrence was 13.37 with the sensitivity and specificity at 67.4% and 70.5% respectively, the area under
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curve (AUC) was 0.734, 95% CI 0.646-0.822.

Conclusion: MHR was an independent risk factor for slow flow or no reflow occurrence in STEMI patients after PCI.

Key words Myocardial infarction; Angioplasty, percutaneous, transluminal coronary; Monocyte to HDL-C Ratio
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RIS HAME N RS, ML Na'<130 mmol/L ARAK5 7 K I 30 KIET- B EHISE (OR 2510 1.69 & 1.57 ), HAFHFI
LA AR R LT Na'<130 mmol/L 5.0 JEPER T OR 435110 1.75 K 1.64 ), 0 J15E3( OR 23090 1.42 K2 1.30)
e S AE AT O E ( OR 435000 1.53 I 1.34) SR BELS FHRR EME, —4UBET, Joie s fm s Bk R
EAREN I EE B SZ AR , SR A N IR YR YT 5 A X 2525 W i B B AH EL 30 RAET 2R 35 BH L FEAIT( P
¥ <0.001 ) ;<130 mmol/L 41L& iR HALM A I/ B, Z2RA501%E X (P<0.001 ).

451 ABE 24 h PIAY I Na'<130mmol/L J& STEMI SEF YTWIAETS . OJREPEIRTD . O 1380 Fn e Kb i O 2k
WETEARFHNEREE,
KRR WU IRERInSE ; TS

The Early Prognostic Value of Serum Sodium Level in Patients With Acute ST—elevation Myocardial
Infarction
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Abstract

Objective: To explore the relationship between serum sodium level and early prognosis in patients with acute ST-
elevation myocardial infarction (STEMI).

Methods: A total of 7461 STEMI patients within 12h of onset who matched the diagnostic standard of European society
of cardiology and American college of cardiology were retrospectively studied. According to serum sodium levels within 24h
of admission, the patients were categorized into 3 groups: Serum sodium>135 mmol/L group, Serum sodium 130-134 mmol/L group
and Serum sodium<130 mmol/L group. The baseline condition, 30-day mortality with other adverse events and the effect
of neuroendocriology inhibitor treatment were compared among 3 groups; their relationships to serum sodium level were
analyzed.

Results: Serum sodium<130 mmol/L group had the higher 7-day and 30-day mortality than the other 2 groups, both
P<0.001; compared with Serum sodium>135 mmol/L group, Serum sodium<130 mmol/L group presented the higher
occurrence rates of 30-day cardiac shock, heart failure (HF) and life-threatening arrhythmia, P<0.001. With adjusted affecting
factors of age, diuretic and reperfusion treatments, serum sodium<130 mmol/L was still related to 7-day and 30-day mortality
(OR=1.69 and OR=1.57). Both single and multivariable analysis indicated that serum sodium<130 mmol/L was related
to cardiac shock (OR=1.75 and OR=1.64), HF (OR=1.42 and OR=1.30) and life-threatening arrhythmia (OR=1.53 and
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OR=1.34). In all 3 groups, the patients using ACE inhibitor, 3-blocker or both medications had reduced 30-day mortality than

those without such medication, all P<0.001; the reduction was more obvious in Serum sodium<130 mmol/L group than the

other 2 groups, P<0.001.

Conclusion: Serum sodium level<130 mmol/L within 24h of admission was the risk factor for the early stage main

adverse events as mortality, cardiac shock, HF and life-threatening arrhythmia in acute STEMI patients.

Key words Myocardial Infarction; Hyponatremia; Prognosis

RCEN LA 8 H 2 SO IMTEEA (Na*™) <135 mmol/L,
SE IR H WL —Fh F R T 25 L. (R4 IUAE - A A
Rt 13l (O3 ) RIS ™ 5 5 AN R 1758
TP 1 B AR AR RTE O R R
UG PRI op iM% Na® KF#8 2 — D EE A A
BGER A BT, o0 FRAE IR AN L E 1 & R R R
A E R - A B R - BRI REWEOE .
AR LGS N R 28 1) 43 Wb 3 22 D) K 58 I 48 R B %
T EEAE AR O e 2D IUESE (AMI) (1R300
BB, HLArre Sl e oy o b U, — e
FERWT, XFT AMI SR B, A A 7] fE g — 1
DRI T PR~ 120 (E R e X B B 5 v, I
5 Na" K5 AMI K 105 19 26 S 475K 78 47 i BH
FFULAE B, A5 I 5 B 2001-06 2 2004
07 W[3] [ ) CREATE-ECLA B8 th @ 7 () 5k 48 ¢
Bl PEM IR Na® ZKCEX 2k ST B = B0 LS
HE (STEMI) &S g (e, RIS
B2 N 4 WA P 96 7 X AS TR I Na®™ 7K P B T
Jei AL T R 25 5% o

1 ARETHE

W 5% XF %:2001-06 % 2004-07 CREATE-
ECLA WF5E A TERY 7 461 ()45 OO IE S 27 2=
2 FELO ERG 22 22 Wibs o U R AE 12 h NI
STEMI /& ) lm R 55k, F5 1 5 357 #4i] (71.8% ),
SERARRY (62.6 +11.9) %/, Fd4fE FR A4 ML Na® /K-
(24 h N2 BURAIRE ) #7461 BI85 50N
= 2. = 135mmol/L 20 (n=4 047 ). 130~134mmol/L
20 (n=2 605 ) ;<130 mmol/L 4 (n=809 ), WL
S BELBGSRNRIG T R 30 KNEEFFET R,
YR BELBIF 9T 2 5 R R 30 R I Ml A B3 1
(DR ENINYZE 7 NC NI NS = SN (92 =X i RN e P |
AL

GeiteF ek (1) fdi ] SPSS13.0 - HEA 120 #r

(Chinese Circulation Journal, 2017,32:742.)

HEEEARVUSEE + PREZEFOR, H2EdELIE
LR, (2)=HRAMIEARGE . ELWRE . 1A
ST 1 BC ] 1) 22 55 LA Pearson PRI AT R, IF
fi FH 3 R MR LB S (F R Do (3D
Na* ¥ i 55 2 g 5 11 2 1] 1 56 &R 0 ] s i e &2
A w8 A B A ARG 56, LT Na® KA A 432k
A, PL= 135mmol/L HAE NS HH . A4 i
Na® /K- PN (9 22 i R X 30 K A6 T 5 1 10 4
FH AR 22728 5 |1 2 B i LATEA . 2278 & 4 A
BRI S GUSTO-T iR 5 " AR, A 4RI . 1K
&4 . Killip 89, 0% O LR SEER A
HE 720 LA BE 9 s . 4RI /Killip 20 2% FE (B B
PRI e I R0 2 rpofg s U R B4R R e IR B
ik E N IE AR (PTCA )48 5, FFE T ABE RS
MWE . Ak, 2 (A PR A AR Sy — AR
B S M LA IE R IR IG YT B . (4) AR I
T8 Na® 7K -2 [8] b 8 4 0 6 30 1036 7 [ B 4
I8 B 5K R e mE IR C ACED) . Bl B
32 VA BEL W 790 LA S Bk G 058 FH PR Rl 25 4 ] XF f8 3 30
RBET 5 1) 22 5 2% H 278 7 18 45 18] 9 59 #7 o
(5)P<0.05 hESASIT*EZ XL, i PEY
Sk R AG: 564

2 &R

“HAF KR (£ 1) : <130mmol/L 21
HHAMPH AL, AR K (P<0.001), 2Pk 5t
e (P<0.001), Wi R84 (P=0.016 ), [>3RAL
e (P<0.001 ), Killip 438 T ~ IV 35 1 e 6]
2 (P<0.001 ), ABERT I g% K P-4 5 ( P<0.001 ),
R RS R B E W Bl s (P<0.001), i
FI PR B B LB TR (P=0.005) 5 #2532 1512
IR IT R R OT BROE B (P<0.001 ). $E%
ACELIRYT A B LB AR (P=0.003 ), 2RI H
Giil2# B L (P<0.05 ).
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7 461 flBE R JENELIEAFERERBTIER LR x+s)

%A £IEE = 135 mmlo/L 48 130~134 mmlo/L 42 < 130 mmlo/L ¢ Pl
) (n=7 461) (n=4 047) (n=2 605) (n=809)
BT

FR(F) 62.6+11.9 62.1+11.9 63.1+11.8 63.8+11.7 <0.001

M [ ] (%)] 2 153 (28.9) 112127.7) 755 (29.0) 277 (34.3) <0.001

A= (kg) 66.6+11.8 66.8+11.8 66.7+11.7 65.2+11.6 0.897

48 E (mmHg) 126 + 26 126 + 26 125+ 26 124 27 0.016

K (K min) 7719 77 +19 77+19 80+ 20 <0.001

BUEEOHESE [ 61 (%) 3952 (53.0) 2108 (52.1) 1399 (53.7) 445 (55.0) 0.350

Kilip Il ~ IVZ& [ 1 (%)] 1366 (18.3) 733 (18.1) 477 (18.3) 156 (19.3) <0.001

ABEBF I Na* (mmol/L) 138.6+6.4 141.3+3.6 137.2+3.7 131.3+9.6 <0.001

NBEBY m#E (mmol/L) 8.6+43 8.2+3.8 8.9+45 93455 <0.001

ERBRSE [ 51 (%)] 831 (11.1) 389 (9.6) 359 (13.8) 83(10.2) 0.001

S MERE [ B (%)] 3014 (40.4) 1619 (40.0) 1086 (41.7) 309 (38.2) 0.198

fxZEc st [ B (%) 704 (9.4) 380 (9.4) 250 (9.6) 74 (9.2) 0.654

DAFEIBE [ B (%)] 194 (2.6) 105 (2.6) 63 (2.4) 26 (3.2) 0.409

B OHAEE [ B (%)] 593 (7.9) 336 (8.3) 190 (7.3) 67 (8.3) 0.284

FBTEITIER [ 5 (%)]

BELETT 4650 (62.3) 2 566 (63.4) 1631 (62.6) 453 (56.1) <0.001
PTCA 846 (11.3) 356 (8.8) 396 (15.2) 94 (11.8) <0.001
HEBEN 767 (90.7) 327 (91.9) 358 (90.3) 82 (87.7) 0.384
BEETT 39 25 (52.6) 2 278 (56.3) 1266 (48.6) 381 (47.1) <0.001

By 5] IT A 7138 (95.7) 3909 (96.6) 2464 (94.6) 765 (94.6) 0.061

SASE / EROLLE 2084 (27.9) 1121 (27.7) 750 (28.8) 213 (26.3) 0.339

S 1114 (14.9) 518 (12.8) 451(17.3) 145 (17.9) <0.001

B SZURBE 4585 (61.5) 2 489 (61.5) 1607 (61.7) 489 (60.4) 0.842

ACEI 5350 (71.7) 2930 (72.4) 1876 (72.0) 544 (67.2) 0.003

Fi PR 1910 (25.6) 983 (24.3) 696 (26.7) 231 (28.6) 0.005

THERES 6805 (91.2) 3711(91.7) 2360 (90.6) 734 (90.8) 0.223

BEA lb/llla 2EEHH 31(0.4) 16 (0.4) 13 (0.5) 2(0.2) 0.487

PEREZ5Y) 5313 (71.2) 2873 (71.0) 1868 (71.7) 572 (70.7) 0.771

X :PTCA : &5 IRFIBKAE WAL ACEl: M1 E XK FEMEEMHIFo 1 mmHg=0.133 kPa

SHBEAS

EAVANNY

O RARPE (K1) 7461

P=0.535). (3) =LA FERESERY AL R 225 JLGEIH7

835 7 RNFETZ 612 4] (82% ), 30 KINFET= 799 i
(107% ), (1)7 K F130 K FE T= % <130 mmolL 21 4
H At W 20 34 = (P34 <0.001) 5 130~134 mmol/L 4
(P=0.505) 5 = 135mmol/L 4 (P=0.522) [a]JCR#
P22 5. (2) <130 mmol/L 4 5 = 135 mmol/L 2H
FHEE, 30 KOG RPER TS . o0 32 F1 G B A= i 1 0
e AR B ETHE (P<0.001); = 135 mmol/L 4
5 130~134 mmol/L 4 Fb 522 R G242 L (5.9% vs
6.2% ,P=0.599; 19.0% vs 18.0%,P=0.315;8.5% vs 9.0%,

B (P=0.675).

I3 Na* AP ST FAEAHCE (£2): 1
T Na'<130 mmol/L 5 7 K & 30 RIET- R It
P B AR S, MEIE TAEWS . FIIRFIA Y IR
HETEIRT A HASZ I K & )5, I3 Na'<130 mmol/L
WARE 7 K% 30 RIET- B EHIE (OR 4510 1.69
K 1.57 ). ek, ARSI ZAS AT R I
Na*<130 mmol/L 8 5.0 JFPEAR T | O3 FIAE S AE
PR OV SR TR AR 5 e L B A O

P<0.001
251 23.8%

- P<0.001
>
o 19.0%
NI [0}
# P<0.001 16.8% 520001 18.0% P<0.001
AT
ﬁ - 13.7% 13.1%
® 10.2% 10.4%
K 10F 9.7% 559 9-0%
2 7.3% 7.7% -2 70
) ' 5.9%6.2% P=0.675
gl
f%' 2.3% 2.0% 1.9%

0

7 RIET-H 30 RIET-HR DR MEIR T PB4 BREGHROERE BiER

B <130 mmol/L 4A( n=809)
BER A2 R RREMAREFRER

130~134 mmol/L 4H( n=2 605 )

= 135 mmol/L A( n=4 047 )
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M35 Na* 7k T 5% SEHHEEEXR P25 N 43 D3 4
3% Na* (mmol/L) ™ .
09T X =4 /B 30
TE =135 130~134 <130 P& i ﬁ‘j E/H & N
OR(£%f8) OR (95% Cl) OR (95% Cl) RAE T 5 ) 1) HE 4%
TRRCE (P 2): JE ol 3
BB 1 0.94 (0.78~1.13) 1.90 (1.51~2.40) <0.001 ‘ -
R IF 4 1 0.89 (0.73~1.07) 1,73 (1.37~2.20) <0.001 H ACEI 5% B 32 1A FH
ReIE 84 R FI R 1 0.87 (0.72~1.06) 1.71 (1.35~2.13) <0.001 k2 ELPE A
RS, FIRRSTRBIDET 1 0.87 (0.72~1.06) 1.69 (1.33~2.15) <0.001 i 7 LE?& L P
EHEHHT 1 0.91(0.74~1.12) 1.50 (1.16~1.94) 0.001 iy, =4 HEE 30
30 RIETH o g
BT 1 0.95 (0.80~1.12) 1.79 (1.45~2.21) <0.001 KICT 3 B A 4
BIE R 1 0.88 (0.74~1.05) 1.61(1.29~2.00) <0.001 YIFEA (P 35 <0.001 ) ;
R IE 84 T FI R 1 0.86 (0.73~1.03) 1.58 (1.27~1.98) <0.001
RIEFW#. FIRKEST REETAET 1 0.86 (0.73~1.03) 1.57 (1.25~1.96) <0.001 130~134 mmol/L 41
EEBHT 1 0.88 (0.74~1.06) 1.44 (1.14~1.82) <0.001 = 135 mmol/L 4
I X .
BHESH 1 0.94 (0.77~1.16) 1.75 (1.35~2.27) <0.007 ] 30 K Bt 17 % FF AIX
Ligiﬁﬁﬁ 1 0.94 (0.75~1.17) 1.64 (1.24~2.18) 0.001 mgfgija*%gjﬁ+%%a\
10 i
BE BT 1 1.07 (0.94~1.21) 1.42 (1.19~1.70) 0.001 X (P=0.784), <130
ZEESNT 1 1.08 (0.93~1.27) 1.30 (1.04~1.63) 0.023 9 R 5=
BRI mmol/L ,E JaNd %@L,\iﬂl
RS P 1 0.94(0.79~1.12) 1,53 (1.21~1.92) <0.001 TR 2] o4 T 35 o g
ZEBNT 1 0.92 (0.77~1.11) 1.34(1.05~1.71) 0.019 e 3. m \
= ERAHSZII¥E X
BB 1 1.04 (0.73~1.49) 1.26 (0.76~2.09) 0.676 ( P<0.001 ).
ZEBNT 1 1.00 (0.69~1.43) 1.18(0.71~1.98) 0.799
P19 <0.001

30 RAET- M N % /) 248 5 B o0 4 (%
3): 2% GUSTO-T iy, HAr 5% 7 461 i
30 RICT- AP P BL R A5 48 . MBI, O
R Killip 739 . AEIE /Killip SR IMH . O
WUREZE R A: . 26Fp s | PTCA 25N £, IR T A
BERT MBS . HIL3E Na® 2K DL RS2 75 5 FH A1 IR 5] 45 1A
R, L IERERE RN, M7E Na'<130 mmol/L &
30 RAET- T T ( OR=1.44, 95%CI:1.14~1.82,
P<0.001 ), T Ifi. 7 Na* 130~134 mmol/L 5 30 K %t
ToHIAH A % (OR=0.88, 95%CI:0.74~1.06,
P=0.090 ).

30 LT RHNEEMN S T EETHH
Q

2 OR (95% Cl) P&

FiE 1.06 (1.05~1.07) <0.001
b-<c3 1.36 (1.15~1.61) <0.001
IR 1.01 (1.01~1.02) <0.001
48 E < 90 mmHg 2.94 (2.44~3.53) <0.001
Killip Il ~ V€& 2.47 (2.07~2.95) <0.001
FEW Killip SR LA 1.01 (1.00~1.01) <0.001
BUEE O HLESE 1.35 (1.14~1.59) <0.001
155 Na* 7K3F

= 135 mmol/L 1

130~134 mmol/L 0.88 (0.74~1.06) 0.090

<130 mmol/L 1.44 (1.14~1.82) <0.001
NPB b g 1.06 (1.03~1.07) <0.001
g d 1.41 (1.11~1.81) 0.006
PTCA 0.24 (0.16~0.37) <0.001

(

FRFETT

1.87 (1.56~2.23)

<0.001

£ :PTCA: B EIRFNPKEE AL AR, 1 mmHg=0.133 kPa

IN
o

60r M k(£ ACEI 5 p SIRBEMH £5.1%
sol k{5 A ACEI
BIRGEA B KRB
- BARE M ACEI R B KB

i .3%27.6%)|

P19 <0.001
P #1 <0.001 H< 20.7%

i 0
12"—|9—|% 15.2 /oO -
3 9 —8.1%

>135 mmol/L A
(n=4047)

30 RIET-F( % )
N w
o o

(=)

130~134 mmol/L 48 <130 mmol/L £
(n=2605) (n=809)

SE.ACEI: I %5 53K gl 515
R 2 i s sliar st S A8 30 RIET RSN

3 itig

AT AR ABEIG 24 h P Na® /KX STEMI
BTG AN ACENIAE/E STEMI B3 SuEA
ARSH L, HSF 23R B E TG AS B A AL Ay
TEAESE, JUHUE M Na'<130 mmol/L. 1Ml 7% Na'<130
mmol/L B # AT FASE TR LA RO AR . D
& AR DA R F R AR B E T RIET
HAbE N fER R£ )5, Na'<130 mmol/L {5k 5
TRAN KL 2 (8 7 T DR T e 28 PN S s i 9
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J7 CACEL A B ZZURBHHE I O BRACE A SET R MTEH
TE 7% Na'<130 mmol/L Y #& B HIHH &

G A i 2 AR BE AR B E L Y H A T 3L 2R
YU QU ET N Y 2 A A SR RN S AMT R
HARTG Z BAFAERR R, HHEARBLE A B
fifg 1210 IR AL RE O TR R U A T
P2 U0 LT Na® 7K 06 A 0 8 £ 35 Al 42 PN 43
WA F KR LT Na® IEH BB E 7 IR
B LG Na*© 7KV REAR SR S B 25 P 43 A 136 A e
WA — bRk P SEBR b, 7E AMI R R Ak
W AEAE S A Bl 22 N A I s, L 3R - IS
SRR — T [ R G S R 48 R G A A (1)
s AR Z R " i KK 2R TR [ i K
SR E B /NERT Nat. KB HEM S D, 32 &
RGBS 5 R S R B0 i TR,
TR - MR E - BN R G T LA B
Tt/ NMERG P, &5, AMI SEAAER SR
W, WAL EINREAS . B, B DL AR
MAPRIAITSE, sIEMAE MERBERIG M, S35

AEKEIEE ABCE EIA L E K R B
PE—IMEARGNMUEE P Ht, AMI 35 A (RAN I
i T RE A 525 1 B 28 PN A IR S P 25 51, TR
WA G, AN, AFTE 45 S B AR AN i
it 5 HA— 2L ) . R AMIT BRE UG AR
FE R RAFAEA G, WG, k. PEIRAEHR
s AR AN Killip 43 2% i 25 17, e HR 1 v
Na'<130 mmol/L & . X 7] BE & AR4H MLAE & Fil 5 A
KAy o — R

KT RIRIGTT SO IE R0, A58 & B AN
IMAE B E R AFR AN e 2 . — 7T, FURIAYT
AT DL B HE 3 22 T S BUR AN IURE , H55 —
T, B2 BRI RIGTT AR T RE 2 % 4 B 5
R B RIRIATT XIS Ao A A e — o T3k
YER, ABAERCIE T FIPRIGIT M HAh I+ A7 0 E N fE b
R Z B2 )5, L7 Na'<130 mmol/L {J34R & & i
WIPET K L AAS R A 3 0 R 7

AR IR B A2 BRI A ACEL 252541y
BT SCRAEANF ML Na* A SBE FAAAE 22 5, 1
1 Na'<130 mmol/L K H & JCie i MR 259 AOAT
— Rl eI A PRI 254, 30 KALT 2 1 R4 o
RSB, IEANETSCHTIR, AMI 3 AR AN i hE ] fE
JE 2 A R PN A IR TG A SR, DRI s )
FRREEAG, A HERR A L8 N 4 I A 7 X
TRAN AR BB RO o 2 . SRR, BEfE

WFFE /R L35 Na® M A9 0 32 2R E BT Na® IEH
)R E 1252 ACELIRYT I A A7 deat s i B i ™,
B 2 AARBH I FEARIET - R A5 R 50 5 [ Ay e i
B, XTRILR OB B R . PO AR
T, I3 Na'<130mmol/L 58 45 05 Wi 4 B 3%
DR IE SR P, X2 FLR R N 4 T (R T A L
ARG NLAE YRR L JC IR AL A L ) R
TG TSR ACEL F1 B A2 ARBHIERIVAYT -

AT N T SE , AFAE—E MR B &
Je, XF AMIEBFT S, ABE 24 h INAREN IILAE 2 HR
HIUGA R AFRE, (HAR I AN L 1) % A AL
WHAFRASRST, (HIZI G A A5 2T T 2 R
o ok, GERVITRR, ABFFEALAE [ A H E A
i) 24 h WIMYE Na™ K5 BETE KR, A
TR BB E B IR T W MBI Na® Ve B 103 22
ARG, TCTEPEAG RS A A I X £ TS 1
FOMANE

i BTk, APBE 24 h WAV LTS Na™ 7K F <130
mmol/L J& STEMI & i BIFE T~ M H5.0 R e
O FEFE S A AT DR 5 BN R fa
P A I E 7T BE 2 #2489 40 b 2R Gt aod i 80T
M) —AFRak, B2 A I A 7 XTI Na'<130
mmol/L [ B E AL TR E - N B3 R
S SR BB NIRRT R ERN
IMUAE 1) 83 54 32 A PR R HEAR () ACEL A B 3214
BHE VAT o FREeERANMURE Xt STEMI H 35 W5 A9
AU AL LA B 24 TE AV I 2 75 7T LA el R ) 7
Ja i — T

3% SOk
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MiEFEEEREEKEF mBNA KES2EERKEESHENX R

ML, ARwesh, x#E, MFet, ex, i, HES

HE

H i BT g IR 256 £ L A K EF (HB-EGF ) S iM% ( mRNA ) KF-5 2R3k Calik ) 27 & 1E
MIRR

D7k s RIS 5 - RA TSR ( RT-PCR ORI 50 1 2 E i ik er S 1E & ( ACS 21 )% 100 ] IE 3 % BEAL( NC
41 )IM3EH HB-EGF mRNA AYEEKF-, 8 Logistic BIHMMPFAG LS Sk SRR AR

L. 5 NC 4ifHEL, ACS 418 1% HB-EGF mRNA /K455 (0.22 £0.73 vs 0.46 £0.14, P<0.05 ), RIEFIMLE
1IN B R LT s N [E i N (1 ) R g S BN = ) R g S N BN VAN NG SR v € S E TR R S =S i DS =
HB-EGF mRNA /K5 2 M@ kg S04 5% (HE ke =5.813, 95% Al {5 X 1] :2.342~14.426, P<0.001), R HB-EGF
mRNA AN 0.1 NIKIEAE, S ikes & e RGN 4.813 £i%.

4518 L HB-EGF mRNA /KP-THE 5 2 M ikes & a .
FEER TR RN T RNA, 5l 20 @iRshkes Sk

Relationship Between Serum mRNA Level of Heparin Binding Epidermal Growth Factor and Acute Coronary
Syndrome Occurrence

HAN Peng-li, CHENG Xiao-dan, LIU Jian-hua, LIU Xin-ye, CHI Hao, CAO Wei, YANG Dong-wei.
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Abstract

Objective: To evaluate the relationship between serum mRNA level of heparin binding epidermal growth factor (HB-
EGF) and acute coronary syndrome (ACS) occurrence.

Methods: Our research included in 2 groups: ACS group, n=50 patients and Control group, n=100 normal subjects.
Serum HB-EGF mRNA level was examined by RT-PCR and the relationship between HB-EGF mRNA and ACS occurrence
was assessed by Logistic regression analysis.

Results: Compared with Control group, the serum HB-EGF mRNA level of ACS group was higher (0.22+0.73) vs
(0.46+0.14), P<0.05. With adjusted meaningful factors of hypertension, smoking, TG, TC, LDL-C, HDL-C and BMI by
single factor analysis, multi Logistic regression analysis indicated that serum HB-EGF mRNA was related to ACS occurrence
(OR=5.813, 95% CI 2.342-14.426, P<0.001) which meant that upon 0.1 grey value of HB-EGF mRNA elevation, the risk of
ACS occurrence may increase 4.813 folds accordingly.

Conclusion: Serum HB-EGF mRNA level was related to ACS occurrence.

Key words Heparin binding epidermal growth factor; mRNA; Acute coronary syndrome
(Chinese Circulation Journal, 2017,32:748.)

b — A PR Sk ek OmrEaifes s WLk SREAEIRSENT S DEA LIRS, & H G
MM . BZESNREME SR IR R HOL B AR W, HO BB 7 AR ot J2 3l ik

LG E « WA R TR SO H (142102310460 )

VBT 450007 JATRG AT, BN 2B D BEBE FEAbBErbues CRRMSAR . B ), O PR RRIEFE . XIdLe | XUgmT | szt 4t )
VEZ A TEEAR 2900 A1 REST T ) N 2B Email : hanpengli2013@163.com EIRVES : 4 Email : yangdongwei@126.com
P25 RS54 SCIFRIAIS: A SCEE4i 52 1000-3614 (2017 ) 08-0748-04  doi:10.3969/.issn.1000-3614.2017.08.005

S




——

FEEFHRSE 2017 45 8 A 45 32 % 48 8 (515 230 ] ) Chinese Circulation Journal, August,2017,Vol. 32 No.8 ( Serial No.230 ) 749

SRR AL, T 10 4Pk IR R RO 0 A 2o AL
FEACACT- R P E . ARt B i M
Sk AL & AR — B K R, BN
B AN B REZE AL AN 5 Pk S L I 25 8, {H H i sh ik
FERE ALY A BT i A 50 4= B . St e Bk & Ak
(ACS) T A = (A, J& DU ks A i
B sl B, AR 58 4 AN 58 4= P ZE 1 Il A
TE AR B 1 — IR IR R B A, 59 RO T
Uy LA AR A P I KRE

Ak, EWNIMAXUIR BN, IFREGERK
AR T (HB-EGF ) ER—Fh i Bz g A= K R,
HAT 2 EY A5, HB-EGF af LIJE#EF 1 L
YIMA 225724 . 35 )T, (R kIS N B A DA
KA ER P ARG LB, O I HB-
EGF 4 ;2010 4E X 20 146 B R B, e sh ik ke
i A, B e 2 220 16 SF- i UL 28 it R IS W 40 it b, HB-
EGF ik B FHW e . Hik, HB-EGF 0] GE4¢ Uk 3h ik
o RERE Ak (1) A AR R S . AR A 3 A it - IR
AU (RT-PCR) #iAR70HT ACS & I3
HB-EGF {5 HHZER (mRNA ) IFEETEN, 40T
HB-EGF mRNA /K5 ACS B Z, DU ACS 2
TR B RS AT B RS AE

1 ARSI

— B BT RE KIS M A 2 B I B M s R B
2015~2016 4 144 BeJs 151 H e BUA BE 12 W7 25 1& ACS
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DIRETCHEIE . TESh eSS . 3T 1 N H N R s
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UYL 2R RS . GEOR . U Rk S 2R
IR

i Al I W RNA £ Bt R & HiFi-MMLV
cDNA 5 —5E4 AR 5. 2 x Taq MasterMix 39 %% 5%
R A, 100bp Ladder Marker i) & ( FiRIRFII0
AAts R YA F] ) sPCR 5149 5% PCR {4
Z mix B4 TAY) TR AR RS BB A4 .

ACS Z2W7: ACS 1145 ST Bedfr i A0 UL FE AL
ST B4Rl ACS, ACS &2 S IR # 20

MW 22545 2015 4F 20k ST Bedhm L0 U AE
LW FIGIT e R ) 7. 2012 4 (JE ST Bedh ACS
BWIFEY AR ) ISR

FEAFE AR I o B SR EE I A BORBE
[ — S e AR E TG, P BRSS9 R 3T AR
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N IR S D S Ll ST = 4= 7 vt & ol e N
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PR SO, T EARE 550 BMI ).

MR . Pr A A YT ABE S — ME RS
JE RSN R R KL, 0 Il (TG ), S
FE(TC), A% EIREAMEE(HDL-C ), K%k
EAAAAERE (LDL-C ), Fra e s E 2 e
H sh A b E -

AR E M FEEC RNA : PIr A 83 SR B MNE 3 ik i
(FAFFBERREL . & VU £ FR SR R S Hie b Bk
PR IR i ), T B A e g S 5] 6 16 B 45 7™ s
PUAT RNA #2850, $RBGIREH AARRTO R E, B 1
RNA 28 1% BileEEERS vk S Hooe etk . 7%
Gy IEEEE T HERG E B, LK 0D260/0D280 4k F
1.8~2.2 Z ],

RNA ¥ 5% 53 i cDNA: $2H RNA J5 37 Bi47i8
Besg, i R S vl 5 A BT, T A AL
SETIEHIRAE T -20 CUKFE

RT-PCR (3 1) : WEEFTATRA ST RT-PCR.
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10w, 5B BRI 00 1 pl, oAb IR
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Bk 30s, 72°CHEM 30 s) fEHF 34 K, 72°CHEfH 7
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PCR 77 ¥ 35 N W 468 J0¢ P Kk S 45 SR 0 b - B ol
1.5% BilEBEEERE, B PCR H YN 7= 9 K H b
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P HB-EGF mRNA 7K -5 ACS 545, L P<0.05
HESAGI R,

R - BAMER RN YT 5 E R

BirEE s1¥F5) B (bp)
GAPDH 5’ —~CCGGGAAACTGTGGCGTGATGG-3’ 309
5’ —-AGGTGGAGGAGTGGGTGTCGCTGTT-3’
HB-EGF 5’ —~ACTCCTCATCCCCACAAT -3’ 206

5’ —~GCAAGACTGAAGTCCAACTC -3’
> .GAPDH. HIHE —3- BBl S8, HB-EGF. ffRXZE &6 REEKRET

2 #£R

2.1 ACS 17 NC 4B H IR GORHEA (R 2)
ACS 411 NC 4UBHE IRIRGERLES, BRAFHRS |
PR AL, BEPRAN, SIE. WAH. BMI, TG,
TC. LDL-C. HDL-C. HB-EGF mRNA 245 7% 78 Wi
2R EA G L

ACS 485 NC B EMIGHRERH x+s)

=] ACS A (n=50) NC 4 (n=100) P1{&
FiR (%) 61.66+12.70 64.79+8.69  0.078
M5 (B %) 41/9 77/23 0.481
S IE [ B (%) 21 (42) 20 (20) <0.05
VBRI [ 51 (%)] 9(18) 8(8) 0.069
WA [ B (%)) 19 (38) 15 (15) <0.05
R EFEEL (kg/m®) 2466+249  21.89+1.76  <0.05
SBEIEE (mmol/L) 4.91+1.46 356+065  <0.05
Hih =8 (mmol/L) 2.40+3.48 1.24+£042  <0.05
K% E R & A ABEEE (mmol/L) 3.15+1.12 195+049  <0.05
S%EREE OBERE (mmol/L) 0.96+0.21 1.22+0.32  <0.05
HB-EGF mRNA 0.46+0.14 0.22+0.73  <0.05

JE:ACS: RMTEIRFNBKEREAE;NC: EHE I 88, HB-EGF mRNA: ff =45
SREERKEFEEZERR

2.2 FAAEK Logistic [FIHHrEs R (£ 3)

PURAHER ACS IR (1=, 0=1 ),
HB-EGF mRNA x 10, 4Fi#% . M5, Sl . B
WAH . BMI, TC. TG. LDL-C. i E&E R £/ N
HArm (P 1= 5, 0=4g; @ik 1= 2, 2=1%;
PRI : 1= J&, 2= W 1= /2, 2= ), dEfTH
A& Logistic [HA5Hr, Z558 %, HB-EGF mRNA
K5 ACSH X[ L (OR) =4.810, 95% nl {5
X[ (CI):3.080~7.514, P<0.001];PCR #4545,
IR, ACS 41 5 % 19 HB-EGF mRNA /KF & F NC
HE 1) HAh, BRESTER, S, WA,
BMI.TG.TC.LDL-C . HDL-C £ [K &5 ACS %,
2.3 Z[HZF Logistic [BIH50 4551
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TG. TC. LDL-C. HDL-C % 7€ ¥ [H F /3 #r i A
B EE s, 45 & B, HB-EGF mRNA x 10 1/

R &AM B ACSH X (OR=5.813, 95%CI:
2.342~14.426, P<0.001), HJ HB-EGF mRNA 7k

RN 0.1 KB, ACS KU 4.813 5.

Al B1 A2 B2 M

GAPDH(309 bp) —
HB-EGF(206 bp)

7E:GAPDH. HIhEf -3- B¥ER I 588 HB-EGF: FRE & REEKATF,
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IEEN ACS 48701 NC A% 7% HB-EGF S E BB Rk ER
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AR 3.473 (1.573~7.669) 0.002

JE:HB-EGF mRNA: FI R & &R E &£ KEFSEIE LR

3 iFig
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Evaluation for the Usability of Carelink Remote Monitoring System by Clinical Physicians

LI Yu-qiu, CHEN Ke-ping, SU Yan-gang, LIU Shao-wen, XIANG Mei-xiang, SHEN Fa-rong, LIU Xing-bin,
TANG Bao-peng, LIU Qi-ming, QI Xiang-qian, ZHANG Shu.
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Corresponding Author: CHEN Ke-ping, Email: chenkeping@?263.net

Abstract

Objective: To conduct a preliminary evaluation for the usability of Carelink remote monitoring system by clinical
physician.

Methods: A total of 215 patients received cardiovascular implantable electronic devices (CIED) with Carelink remote
monitoring function from 12 hospitals in China between 2012-01 and 2013-10 were prospectively enrolled. The patient’s
mean age was (62.3£14.3) years including 108 male and 107 female. There were 54 physicians completed questionnaire
survey. Based on the type of CIED, the patients were divided into3 groups: PM (pace maker) group, n=110, ICD (implantable
cardioverter defibrillator) group, n=54 and CRT (cardiac resynchronization therapy) group, n=51. The patients received
routine hospital visit at 3 months of CIED implantation and meanwhile, they performed device data transmission at 3 and
6 months of Carelink remote monitoring. The time physician spent to evaluate data was collected at 3 months and the
questionnaire survey was completed by physician at 6 months after CIED implantation.

Results: All 54 physicians felt that Carelink remote monitoring system was simple to operate and easy to use. There
were 147 patients finished hospital visit at 3 months after CIED implantation, the mean time for physician to evaluate data
was (14.8+8.4) min; 150 patients finished Carelink remote monitor at 3 months after CIED implantation, the mean time for
physician to evaluate data was (8.2 £4.6) min, P<0.0001.
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Conclusion: Carelink remote monitoring system was easy to use, it may save time in follow-up study which with high

satisfaction in clinical practice.

Key words Electrocardiography, portable; Cardiovascular implantable electronic devices; Scheme evaluation
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Electrocardiogram Characteristics of Suspected Vasovagal Syncope Patients With Positive Head—Up Tilt Test
HE Jia, SHI Xiao-Lei, ZHANG Yi, SHI Lu, LI Xia-Hua, HUANG Jian-feng.

Center of Function Test, Cardiovascular Institute and Fu Wai Hospital, CAMS and PUMC, Beijing (100037), China
Corresponding Author: HUANG Jian-feng, Email: jianfhuang@sina.com

Abstract

Objective: To investigate the dynamic electrocardiogram (ECG) changes of head-up tilt test in patients with suspected
vasovagal syncope.

Methods: A total of 502 outpatients of our hospital with suspicious vasovagal syncope from 2015-08 to 2016-12 were
enrolled. All patients received head-up tilt test with synchronization of 12 lead ECG. Based on head-up tilt test result, the
patients were divided into 2 groups: Positive group, n=244 and Negative group, n=258. The P wave duration, corrective QT
(QTec) duration and P wave axis in ECG were compared between 2 groups.

Results: Compared with Negative group, Positive group had the longer P wave duration (95.65+38.50) ms vs
(88.61£17.09) ms, P<0.05; P wave axis was right shifted before syncope (69.87+18.18)° vs (66.82+16.51)° , while left shifted
during syncope (62.87+25.39)° vs (68.47+15.30)° and after syncope (56.87+22.45)° vs (68.49+16.35)°, all P<0.05; the shorter
QTc duration before syncope (418.694+92.35) ms vs (435.76+59.29) ms, P<0.05.

Conclusion: The patients with vasovagal syncope had some specific ECG features during head-up tilt test including P
wave duration, P wave axis and QTc duration, those may play certain forewarning function for vasovagal syncope onset.

Key words Syncope, vasovagal; Head-up tilt test; Electrocardiography
(Chinese Circulation Journal, 2017,32:757.)
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(P=0.001 ) S &F 5K AT AR ( P<0.05 ). WZH 32183
B AF I AP FIMA O KA 22 8] 9 25 S 24 TR GE T T2 3
(P4 >0.05 ),

R E I — R ERIL B ( xs)
BEEH BR1E4E

In 2
7 (=244 ) (h=2s8) 'E/x'E PHE
FR (%) 453+15.6 46.0 +14.7 0.518 0.605
BHE[H (%) ] 70 (28.7) 138 (53.5) 30.770  <0.001

SEEMY W AEE (mmHg ) 124.8+16.1

SEEMETKE (mmHg ) 77.3+10.0

SEBMLE (R /min) 0 71.9+12.0
3E:1 mmHg=0.133 kPa

WA Z A E M ORERISEE (F2): HE
5L BT TV EM . S8l f 43
2.5~25 min. Z5¥)R56 2.5 min (EFRAET ). 5 min (5
BRI ). 7.5 min (CBRSE ) RAGELE R Z], 25588
7N, PHZHIAE] P OEINEBR . ORS JEFBR . T JFR . PR
BHA . QTe ZRBEGZITFEX (P <0.05), (1)
P i BR . BH P 20 76 BRI [ (95.65 +38.50 ) ms vs
(188.61 +17.09) ms] S K £ 45 A [ (95.89 +30.94)
ms vs (90.79 +20.89 ) ms] ¥ 5 B 1 41 4E K (P 1Y
<0.05) ;(2) QRS PEATHR : BHPELH A I At RM R 2
DL RIS 2.5 min 2 25 min B 3448 B PELH 45 50 (P
1 <0.05)5(3) T PR : FHYELLEFLAE K 5 min
ZPIALE 7.5 min BFAAMEA SRR (P34 <0.05) 5
(4) PR [ BHMELLAEFEAR S 12.5 min, 15 min,
22.5 min B 4G FBATELL (P34 <0.05), s st
B FRAYELL (P<0.05) 5(5) QTe: PHMEZAE SR
BT [ (418.69 £92.35) ms vs (435.76 +59.29) ms,
P<0.05] Bl FRAMEA, )5 [ (436.59 £29.53)
ms vs (424.16 £79.88) ms, P<0.05) | ¥ & K F B
PE4L;(6) P LS PP 7EFLAHAS 20 min, 25
min A % R AT AL B W A R (P 39 <0.05), 7E
SR B R T R K A A ORI A B 4 B A

129.8+18.2 3.253 0.001
79.2+11.0 2.021 0.044
72.2+13.1 0.267 0.790
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iy (P4 <0.05) ;(7) QRS % i hr: BH 4 26 F0 [ 4
e AR S A, 2R HGEIT#EL(8) T
B e PHAYEALTE 2 RS [ (43.01£30.84) ° vs
(30.44 +34.59 )° | KKGAT 450} [(46.95 +27.11 )°
vs (30.77£33.79) ° &AM A M 8 4 W (P
<0.05 ),

AAZRENEE D RESHLE(xxs)

FEZBATEL AR, 32 2R IR B2 Sl AR AR
HEWEG, MR I, R i b,
AP W TR, R E AR AN o 14 1L PR 1Y
WL, HH5EA BRI, AR
T S I 2 R G e B TG IS 22 R e A
PRI o
BEAEMT I C IR, 52 IR 28 S ok
2 LA 22 50 O v PR 25 B e T S Uk

P PRI, PRI ™, PR A4,

QRS VAT BR 446, T P ARl & 15 ok
2 AT, RIS, P PRIE AR, PR [
WIZER: , QRS JEHTFRIETE ", T P,

RE 1 [ N AMiE A 4 5 VVS B35 78 HUTT
i AR L R RR A AR AR S L. Graf 45 11 45
R, WA OH R PR . AR K R
FEARATF VVS B &4, $#27R8 P AT FRASfL
JE VVS By —N B RERAE . ASHIFSE & R FH
PR 2R A0 KR AR R P s R 5 B e 2
B AR, W F P A0 R, A E
MARMEL N AME R Z, HEM
28 Z G RERZ R L W Bl O Py R R A% R
S ] . P PR A SE K 5 A e A
PEREE A S, XU VVS B TR & A a2 Rt
PR E 22 ) 24 AT PR . Mo 45 1 X 66 171
VVS #BJLIE T HUTT K - ah il st O A,
KL R AR P EL A HUTT A&
Tibo ASBFFERIL, PRTEL 2R E 2 i R VR P
W LB PP A O, 2= R R AE B DL % 2 Bk
KAESG P U A B R4 A2, RER T VVS

L EESE B (n=244)  FAME4H (h=258)
QRS BFBR (ms)
B EM 92.68+11.73 95.15+ 14.25 <0.05
E {3 2.5 min 89.99+12.04 92.10+14.24 <0.05
E A58 5 min 89.97 +12.17 91.88+13.89 <0.05
EAHXLE 7.5 min 89.69+11.68 92.29+16.63 <0.05
EARLE 12.5 min 90.00 +12.30 92.34+16.73 <0.05
Ehfit s 15 min 89.32+11.34 92.27 +16.68 <0.05
ERHA 17.56 min 89.29+11.13 92.40 +16.73 <0.05
Ehit s 25 min 90.22 +14.80 92.95+17.66 <0.05
T EBSBR (ms)
EAi3E 5 min 213.74+42.16  222.32+3158  <0.05
EHfit3E 15 min 213.65+49.32  224.37+35.04  <0.05
ERHAL 17.5 min 21446 +46.40  223.34+32.94  <0.05
Ehfit3E 20 min 213.46+50.77  222.91+33.70  <0.05
EARLE 22.56 min 214.20+48.63  223.34+35.51 <0.05
2536 2.5 min ( BRMLA SRR ) 191.68+65.58  209.40+51.09  <0.05
25498 %s 5 min ( FAMEAS RN ) 209.37+56.34  197.95+57.82  <0.05
2936 7.5 min (FRMARRE ) 214.02+39.58  200.57+59.66  <0.05
PR [8]#A (ms)
ERHALE 12.5 min 132.97+2899  140.79+31.74  <0.05
EAfiiE 15 min 135.66+29.88  143.02+33.66  <0.05
E XIS 22.5 min 135.18+27.76  140.86+30.94  <0.05
KBRS 147.12+37.10  132.66+24.29  <0.05
PiEEH ()
E it 3E 20 min 68.01 +18.67 64.04 +19.49 <0.05
E it 1E 25 min 67.69 + 18.00 63.42 +21.05 <0.05
2591838 2.5 min ( BRMEA ST ) 69.87+18.18 66.82 + 16.51 <0.05
259X 36 5 min ( PRSI ) 62.87 +25.39 68.47 +15.30 <0.05
it % 7.5 min ([AEEERE ) 56.87 +22.45 68.49 + 16.35 <0.05
KB REY 57.23 +22.51 67.34 + 15,57 <0.05
3 iTFig

HUTT 5% VVS (5 SR AR AL AR A 5 i [0 1
PR ERANESE, S22 E I E T ELC i
WD, NS 2 a4 O A B 2
P 2R L R X AP B g Bt A A T
HeFFM st J12FAasE, M VVS B R sz 4 iU
Digerans, FECPACABEXT AN E I 3 )2 1 ARk
VRIS 00 SNy, HE T 350 0 7 2% B ZE AL LA
PR KA . X H AT AR Bezold—Jarisch
Bt B

AWFFEEE SR B HUTT A, BHAE L) 2 1 He i)
Hm, X SR ER 2 SOV R T 9 T T A
MG AR T A 56, FLBA 4 SRS 1 1M

Y RS, RRFE 22 K A i A AR A I ph 28 A 1
W, MR R AR S AR I A E ph e A v i it
P B AT AR VVS BREAALEAT S50 4
FkE Rk S

TR KB, FE IR K 25 906 i) s
BrBe, PHPEZLAY QRS JEATRR . T A PR DL PR [H]
IR BAPELH I 4550, T QRS PEATRR . T SIS
B, PR A S0 DA SR ey R, XM
B VVS BB EE R NS p 28 24 ik 1 e

QT [ HIACER O B 5 5 M BT [R] o IR0
LI QT ) 1 32 [ 32 52 i . Mo 45 M fF 5% AR,
A VVS BETE HUTT sl f2H QT [ AR ik, &8
S FIM7 Bt BH P 4 RN B P 4E G QT [a) 09 C (5 22
HUTT FHMEZL7E HUTT JFGR BT QT R M 5 40k, bl
JEJEHI R AL, 1 HUTT FHPELLYE HUTT FFARES QT
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RIS, SRR AR QT [ R F4E K, HUTT
WA QTe JCRZE LM ; $275 VVS BF A RERNIRES
ISR B R EAY) NI T %1 EY) AN
HOEMZK IR RE R T VVS IR A, A
KL, BAPEAEBRETE QTe BB TR EA, iz
TN R R A TSI 22 K 1
25 BRNA, AOPRESR SN AEST, IR
TDME A FEWAERGAE VVS KARER, ik
T VVS fAAE B T K FLATE DL (R AT S0
FAAE—E B JR BRI, ASBIFTE 2 MR 3B, RAIA
T RECP . QRS . T S ST Bk iy 281k,
ARUCEE P B . QT B HUE 8 Bd . A B
FERW], 7E HUTT S rh Bk o I S H el Ar e —
FEMAEAL, AT LU X 2.0 B B SR AR AT —
PR EF0 VVS BE A o i 70 HUTT Al i
FEPR AR A, A AT REFEHT RO R IR A, HEr
TESRbR, P25 VVS i RZ W FnZIia K.
S 3k
(1] WRDEs . oA kol P 52 R0 S s HL AR B IR Y7 R R . O i A5 2 i
JE 2013, 34: 221-224.
2] A=Al ERL 295 S ORI E D R E R LR EML S T
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DB R RTT BE In K TS KBTS RS9 5181IE

M, X EH, WNH@, TR, KAk, 48, K

e

HIY: BIEIFISIE O ERF R P AIRYT ( CRT B E IR RIS 1 KU 5> 2R 50

Tride: LN 2010-01 %2 201512 TP 7R3 CRT (R E 367 ], ML S F A AT (AudE OIS )
L S B TERE . BEPLEEL 300 (]2 B M XS T2 R 58, HiAy 67 BN TIAIE, RH Cox KU [

BRI T RS SZARE TAREFE (ROC) I T AL C AUC ) PRI e HEAL 3435 EARRN PF40AY X 43
Hosmer—Lemeshow PPN UA L ; Kaplan—Meier 7 LB [FIPE2 A HUIRIRZ A4
RO R AT B, B C RN (HR=1.137, 95%Cl:1.072~1.205, P<0.001). KM &% -1 (HR=1.934,

95%CI:1.066~3.507, P=0.03 ). Z.LrJETIE4% ( HR=1.045, 95%CI: 1.007~1.084, P=0.02). ZHZLC RS (NYHA ).LIIREIV
2% (HR=2.583, 95%CI:1.331~5.013, P=0.005) /& CRT & RFUS ML ERFFE, KEERRE B B RE e
HEAL TE43, H4EAMERIE BB G390 <4 4 WKSE, 4~10 43R, >10 0 hEfa. K. o, B9 gt fi
ISUFLH N ROC #hER FIRIFRS: 510 0.719 (95%CI: 0.629~0.809 ) F11 0.708 ( 95%CI1:0.539~0.878 ), %343 Al KA1 X /3 AS[F]
TR E I R TR ( Log—rank #638: , BHR4H P<0.001, B3iF2H P=0.002 ), Hosmer—Lemeshow #4504 ( P=0.952 ),
X} 367 il HE SR HEAL 37405 EARRN $¥£43, &3 HEAL 3£ ( AUC:0.763, 95%CI:0.692~0.833 ) %% EARRN $£43

(AUC:0.602, 95% C1:0.517~0.687 ) X4 B B =

2518 HEAL PR REA RO CRT AR RIS , KT EARRN ¥4, X F- U510 i AL s B I RS AN E

KR DIEFEZARIT; SRR B

The Derivation and Validation of a Scoring System for Clinical Prognosis in Patients Releiving Cardiac

Resynchronization Therapy

YANG Sheng-wen, LIU Zhi-min, LIU Shang-yu, DING Li-gang, CHEN Ke-ping, HUA Wei, ZHANG Shu.

Cardiac Arrhythmia Center, Cardiovascular Institute and Fu Wai Hospital, CAMS and PUMC, Beijing (100037), China
Corresponding Author: LIU Zhi-min, Email: liucory@163.com

Abstract

Objective: To create and validate a scoring system for predicting clinical prognosis in patients with cardiac
resynchronization therapy (CRT).

Methods: A cohort of 367 consecutive patients received CRT in our hospital from 2010-01 to 2015-12 were enrolled.
The endpoint follow-up events were all-cause death including heart transplantation and heart failure re-admission. The
patients were randomly categorized into 2 groups: Modeling group, to develop HEAL scoring system, n=300 and Verification
group, to validate HEAL model, n=67. HEAL system was established by Cox proportional hazards regression model,
discrimination between HEAL and EARRN scoring systems was evaluated by AUC of ROC, HEAL calibration was assessed
by Hosmer-Lemeshow test and clinical endpoint evaluation by 2 scoring systems were compared by Kaplan-Meier method.

Results: Modeling group analysis indicated that hs-CRP (HR=1.137, 95% CI 1.072-1.205, P<0.001), big endothelin-1
(HR=1.934, 95% CI 1.066-3.507, P=0.03), left atrial diameter (HR=1.045, 95% CI 1.007-1.084, P=0.02) and NYHA IV
(HR=2.583, 95% CI 1.331-5.013, P=0.005) were the independent risk factors of adverse prognosis in CRT patients. Based
on B partial regression coefficient, HEAL scoring system was established to classify the patient’s risk levels: low risk<4,

moderate risk 4-10 and high risk>10. AUC for risk classification in Modeling group and Verification group were 0.719
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(95% CI 0.629-0.809) and 0.708 (95% CI 0.539-0.878), HEAL can well distinguish clinical prognosis in patients at different
risk levels (log-rank test showed in Modeling group P<0.001 and in Verification group P=0.002); Hosmer-Lemeshow test

presented good calibration, P=0.952. All 367 patients were respectively evaluated by HEAL and EARRN scoring systems,
HEAL had the better discrimination than EARRN as AUC 0.763 (95% CI 0.692-0.833) vs AUC 0.602 (95% CI 0.517-0.687).

Conclusion: HEAL scoring system can effectively predict adverse prognosis in CRT patients, it had the better

discrimination than EARRN system and was valuable to distinguish high risk patients in clinical practice.

Key words Cardiac resynchronization therapy; Risk assessment; Prognosis

OIEFRRIAEARIGTT (CRT) S 25 W3R )7 ok H.
B IO RS 4R AN TR 2 0 1 3 ol JR 5 B BRI F
B BRI —FB A5 A CRT M AR AE 0 1 3
Uy A ARG R R WA i, AT RE IS M E R
DS REEIRES, fa A fr e KXo e AR
R IT S TR AT (WL RS AE ), Xk
SEREEN R, BRI R A 5.

W R, BIhRE. S C RO B 1 (hs—CRP)
K RWEzE -1 K FEARATHE PR X F CRT 7 8f —
FETMAE R O MRS AR AT RS PR T EALA CRT /Y
BETEITER o ZFRESTEAL, 80 A B T
NHER) TS IR FR T Do . A HE RS B —FE A,
fE I 2% 7Y HRE LA VAL A RATIRE . 0
)R e BB IR RS A A SRR A B R A T T
Khatib 25 ™ %% 8, 13 5 4 I R H FH 38 b 62 10
EARRN #£43, AL &7 filll CRT B W5, [Hix
PEA3 X E CRT B85 I PR 5 0 - 35 g AN S 38
R H AT JCET X EERRE A CRT 882 B AU
Vo 245, AWFFEE L BT A CRT 5 IR .
M AR PR SRR BUS 5 R, QIR IE
CRT 235 i XSS T 4

1 AR

W98 %) G Je 28 55 =5 . 3 2290 A 2010-01 2
2015-12 FEFRBE AR B HUO A TETIR CRT M AR B
L HEBRICUIRE 156, FEGIA 367 BlRE . PR
HYIFFE 2013 A ESC 45 " HEFEM CRT T 1T a,
II bk, R BTG RFR T S B L FE
LS BN R (RO ), REL S S
kU 3 v FAE B

RIS - I I A ) R G SR I R A
AGF AR, AOdE ()N T 2R GOR AR 5
R, B ). AW (EsE . o s ), S
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OMEZR (Bl MG . RS O ). fEpE
P (BRI MR . O DB . B OERHE ).
AALDEDIE (NYHA ) (D INRES S . ARG 2y [ 12
PR IS B oK R A i il R (ACED) / 4 5%
Tk T ZARFA R (ARB ), B SZARBHMEFISE | (2)
SRR MR R E ABEA I, I A2 i
WL, A REEAR . AR O s ERIER
F [ GE 23wl Vivid7 B {6 2238 3588 7.0 sh R
ERFE AR L ETEbR, Hrp 220 % 53 155k
( LVEF )5 R Simpson XCFTHEE

Gy RVE 4y s BT AT BB IR AT BE AL WA T HE
J¥, i 300 BB A MR, 4 67 Hl B HE N IRIE
H, B AR FE AT EAARN $E43 ¥, HAK )y v
(1) FHART LVEF<22%;(2) 4E# = 70 % 5(3)
O B8l ;AT /NERIE L K (eGFR ) <60 ml/
(min+1.73 m*) ;(5) NYHA O UGBV % . 54 |
IR APRUESSAT 1 43

Bt : e gert2# iR A SPSS 19.0 4
o THEFER P IES SR S £ REERIR,
EIE AR A S (DU aIEE ) FIR . PIGLEL
BOR M AEAS ¢ K B0 s AR SHOR 06 . THECRORER
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F, Bk 248 B, Ltk 119 ), FERE (61 11)
s B O E R 5 18% (66 9] ), JE Bl ok
e 5 82% (301 4] ). Zad (21+19) 4> HHIBE
Vi, A 5300 (14.4% ) kA2 S0F, Hdser:
47 ) (12.8% ), CHEFEHE 6 1] (1.6% ). HBIZ
LG UE A (AL R IE R R L IR 2 R RS 2 F B X
( P>0.05 ).

A R IIE A RE &R [51( %) ]

kS fE R R

VPN : RIS fER R B (IRl R ST
HEAL 343, HH H:hs—CRP>5.7 mg/L 15 2 47, E:
KN ZE -1 >0.69 pmol/L 15 4 43, A:NYHA .LIJfgE
VEAT 5 7, L: 220 HRNE#E >49 mm 15 2 70, )
P o R e B E FER 3 . <4 5y RAKSE, 4~10 73K
i, >10 73 A fE.

AP EE Cox MIAMTASEMHEE

IR ImE R

A 41K (n=367) 484 (n=300) Wif# (h=67) P&
Fi (%, xxs) 61+11 61+11 6211 0.515 sk LEET
Bt 248 (67.6) 202 (67.3) 46 (68.7) 0.834 ST B 95% TEXiE )  PfA
CIFERSETT 137 (37.3) 24 (35.8) 113 (35.8) 0.778 Scr 1.007(1.000~1.013) 0.053
REIEH (kg/m?) 24 (21) 24 (22) 24 (22) 0.168 BREREOREE 0.084(0.021~0.328) <0.001
BRI R 66 (18.0) 57 (19.0) 9(13.4) 0.283 FRER 1.001(0.999~1.003) 0.507
1 B 60 (16.4) 53 (17.7) 7(10.6) 0.161 S8 CRNES 1.151(1.087~1.218) <0.001
ERZEGIRH 256 (69.9) 205 (68.3) 51 (77.3) 0.152 N K B B SHRRIR 1.000(1.000~1.000) 0.002
ERIESIRH 2 (6.0) 19 (6.3) 3(4.5) 0.580 RHEE -1 2.283(1.434~3.634) 0.001
EMOERE 161 (43.8) 134 (44.7) 27 (40.3) 0.578 L EENE 1.008(0.465~2.183) 0.986
ACEI/ARB 271 (73.8) 219 (73.0) 52 (77.6) 0.332 RIVERBREEEBE  1.027(1.012~1.043) 0.001
B SZARPBEH 340 (92.6) 278 (92.7) 62 (92.5) 0.716 BB Z 1.033(1.014~1.053) 0.001
B2 RS 320 (87.2) 263 (71.9) 57 (85.1) 0.776 BHIEBIR 1.123(1.053~1.197) <0.001
NYHA L IIEES 4R ELERIGR 1.092(1.041~1.144) <0.001
Il 4% 123 (33.5) 100 (30.0) 23 (34.3) 0.855 ELEER 1.063(1.025~1.102) 0.001
Il 4% 186 (50.6) 156 (52.0) 66 (44.8) 0.299 NYHA S ThAE IV 3.024(1.5653~5.887) 0.001
IV £% 248 (67.6) 202 (67.3) 46 (68.7) 0.251 SE: NYHA: A GRS
##4 QRS % (ms) 167 (160) 167 (168) 167 (160) 0.894
EL%ﬁﬁEé (mrrl, X +5) . 44 +£7 44 +8 44 +6 0.858 8 £ E= Cox 3447 CRT 22
L EEFHRKARAARE (mm, X 5) 70+ 11 70£11 7210 0.084 SEAZTRNEF
ELES M (%) 30 (25) 30 (25) 30 (24) 0.744 = - e
HOERER mm) 22 (19) 22 (19) 22 (19) 0.044 ___f&hn BfE Wadf® P{E 95% JfSXiE
- . . S8 CRNEB  1.137 18458 <0.001 1.072~1.205
=% 5 E BBER (mmol/L) 1.02 (0.85) 1.03 (0.86) 0.98 (0.79) 0.130 =
o . AAERE -1 1.934 4.718 0.030 1.066~3.507
N i B ZUFIEAREIR (pg/ml) 1688 (765.6) 1752 (752.8)  1511(870.1)  0.698 T
~ _ L ERIERE 1.045 5385 0.020 1.007~1.084
PRER (umollL, x £s) 431.7+130.4 4309+130.9 43521289 0.806 e s i) oD hren
S8 CRNES (mg/L) 2.15(1.09) 2.07 (1.12) 2.68 (1.03) 0.939 : : : : :
1 ALEF (umol/L)’ 88.7 (75.5) 88.6 (75.2) 88.8(76.9)  0.646 E: NYHA: L DRt
AHREZ -1 (pmol/L)’ 0. 50 (0.30) 0.47 (0.29) 0. 53 (0.31) 0.521
RN RBREEFEBE (1U/L) 0(16) 20 (16) 0(16) 0.968 PEAYBIE . ERAAH 3 300 R, H
BBELZ (umol/L) 17. 6 (13.4) 17.5(13.2) 17.7 (13.6) 0.762 . N
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D78k B H2009-01 2 2015-05 7E LA L EE B A CRT B = AVB HU& 65 i AR AR TG R ORE R AR SR BE VTR,
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Wil WG IRFE A NG (n=36 ) FITCISEEA (n=29), [LEMALREMIGIRTTE, RS Logisitic WAL 57
CRT 3357 /2O 2 SRR TI0IN R 2%

AR FEATERE 65 1], PIAEIR (62 £ 14)%, BEVI 120, KECZEFEMGEN RS 36 11(55.4% ), ¥
A P=0.011 ), FE£E QRS BFFR >120 ms (P=0.001 ), L= [EFESIEER (IVMD )= 40 ms (P=0.027 ), L3RIIESF I H
& Q U hf s B B 20005 16 1T BRSNS S A] (B B AR HEZE [Tmsv16-SD (%R-R) ] = 8.3% (P=0.001) M HAIRF
TCHHEL, T Logisitic MU /R, Z2E( OR=6.228, 95%Cl:1.561~24.842, P=0.01 ). QRS HFR >120 ms ( OR=7.778,
95%(C11.996~30.769, P=0.003 ) 5 Tmsv16-SD ( %R-R ) = 8.3% ( OR=8.134, 95%(CI1:2.064~32.057, P=0.003 ) &> AL
R AR (A S T PR 2R

598 MFEIHLLEWANRA LN = AVB B2, ot QRS BYBR >120 ms } Tmsv16-SD (%R-R) = 8.3%
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Predictor Analysis of Left Ventricular Reverse Remodeling in Patients With III° Atrio—ventricular Block
Combining Left Ventricular Systolic Dysfunction After Cardiac Resynchronization Therapy

XIE Cui-ping, CHEN Kang-yu, YAN Ji, XU Jian, SU Hao, YU Fei, ZHU Hong-jun, SHEN Wei, AN Chun-sheng,

YANG Dong-mei.
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Corresponding Author: YAN Ji, Email: yanjillllll@126.com

Abstract

Objective: To analyze the predictors of left ventricular reverse remodeling in patients with III° atrio-ventricular block
(AVB) combining left ventricular systolic dysfunction after cardiac re-synchronization therapy (CRT).

Methods: A total of 65 III° AVB patients received CRT in our hospital from 2009-01 to 2015-05 were enrolled. Clinical
information before and after the operation were recorded. Left ventricular reverse remodeling was defined by left ventricular
end systolic volume (LVESV) decreased 15% or left ventricular ejection fraction (LVEF) increased = 5% at 12 months after
CRT. The patients were divided into 2 groups: Reversal group, n=36 and No reversal group, n=29. Clinical condition was
compared between 2 groups, predictors for CRT reversing left ventricular remodeling were evaluated by two classification
Logistic regression analysis.

Results: The patients’ average age was (62+14) years and 36/65 (55.4%) with reverse remodeling. In Reversal group, the
ratios of female (P=0.011), baseline QRS width>120ms (P=0.001), inter-ventricular mechanical delay (IVMD) = 40 ms (P=0.027)

and standard deviation of time-to-minimum systolic volume of 16 segments [Tmsv16-SD (%R-R) = 8.3%, (P=0.001)] were

LG 2013 AR ERIEPHETETHRITE (1301042210 ) 5 25 /Gt “1157 AL BIETIAT A

MR : 230001 LZRUE G, ZRIERRAEMRA LR O NE
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FPESIEE RS STIRPRIAD : A SCEEi: 10003614 (2017 ) 08-0766-05  doi:10.3969/j.issn.1000-3614.2017.08.009
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higher than those in No reversal group. Two classification Logisitic regression analysis indicated that female (OR=6.228,
95%CI 1.561-24.842, P=0.01), QRS duration>120 ms (OR=7.778, 95% CI 1.996-30.769, P=0.003) and Tmsv16-SD (%R-
R)=8.3% (OR=8.134, 95% CI 2.064-32.057, P=0.003) were the independent predictors for ventricular reverse remodeling .

Conclusion: Female, QRS>120ms and Tmsv16-SD (%R-R) =8.3% could be used as the predictors for CRT reversing
left ventricular remodeling in III° AVB patients combining left ventricular systolic dysfunction.

Key words Cardiac resynchronization threapy; Atrio-ventricular block; Ventricular remodeling
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Y fr LR 52 TS
Gt RO AIESY LVEDD (mm, x+s) 652473  66.1+57  653+90 0.936
MR, FFE 1IES AR R LVESD (mm, x#s) 526+73  520+59 534188 0.455
. o - 5 LVEDV (ml, x+s) 2223+66.1 219.7+47.8 2255+77.1 0.710
i%( + W@%ﬂ%ﬂ?,ﬁéﬁﬁt@%\tlﬁﬁ, LVESV (ml, ))?(is) 136.3+49.9 131.6+385 142.1+61.5 0.406
ST B L % LVEF (%, x+5) 384+69  400%6.0 36474 0.064
o ':'\H‘E & i E/i)‘ FHEL L2 IVMD = 40 ms[ 1 (%)] 47.81) 30 (83) 17 (59) 0.027
(PusrpiElEE ) Fow, JEIES SPWMD = 130 ms{ 1 (%)] 51 (78) 30 (83) 21 (72) 0.287
- + AT 2 12-SD = 33 ms 1 (%)] 46 (70) 28 (77) 18 (62) 0.166
ﬁ‘ﬁﬁxf?ﬁ’ xﬁﬁﬁiﬂl&%\,_ﬂ‘ Tmsv16-SD (%R-R) = 8.3%] 1 (%)] 38 (58) 28 (77) 10 (34) 0.001
BORBLLIIEL (n) BUE D HEFERN, SPAP (mmHg, x+s) 413+87  403+85 425491 0314
ZRMERAR (X £S) 1.6+0.6 1.6+0.6 1.6+0.7 0.977
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False—negative Possibility in Genetic Test of Congenital Long QT Syndrome by Next—generation Sequencing
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Abstract

Objective: To explore the false-negative possibility in genetic test of congenital long QT syndrome (LQTS) by next-
generation sequencing (NGS).

Methods: A total of 28 genomic DNA samples were collected from 4 laboratories including 2 commercial medical
laboratories using HiSeq2000 platform as Labl, n=6 and Lab2, n=8; 1 commercial research service laboratory using Ion-
torrent platform as Lab3, n=8 and 1 academic laboratory using HiSeq2000 platform as Lab 4, n=6. Sequencing coverage in
the exons of protein-coding region in 3 main LQTS pathogenic genes as KCNQ1, KCNH2, SCN5A and possible pathogenic
variants were quantitatively analyzed.

Results: In Labl, Lab 2 and Lab 4 with HiSeq2000 platform, above 98% protein coding regions in 3 pathogenic genes
were covered with>10-fold reads and 90%-95% were covered with>30-fold reads. In 2 commercial medical laboratories,
3.63% and 9.84% protein coding regions of KCNQ1 gene in 14 samples were covered with<10-fold reads and with<30-fold
reads; lower than 10-fold covering region was focused in the 1* exon including about 2% known or likely pathogenic variants.
In 2 commercial medical laboratories, 2.64% and 15.76% protein coding regions of KCNH2 gene in 14 samples were covered

with<10-fold reads and with<30-fold reads; low covering region was located in multiple exons. For the data from Lab 1, as
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high as 28.56% protein coding regions of KCNH2 gene were covered with<30-fold reads including 113 (19.79%) known or

likely pathogenic variants. SCN5A gene had the best coverage of protein coding region, with no<10-fold reads in all 4 Labs

and no<30-fold reads in 2 commercial medical laboratories.

Conclusion: Currently, NGS has low coverage region in both KCNQ1 and KCNH2 genes, pathogenic variants could be

missed and false-negative possibility should be highly alert.

Key words Long QT syndrome; High-throughput nucleotide sequencing; Gens; False Negative Reactions
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Impact of Anticoagulation on Deep Vein Thrombosis Occurrence in Patients After Right Heart Catheterization
KUANG Xiao-hui, ZHANG Xi, GAO Xiao-long, WANG Li-lin, DING Li-qun, ZHANG Jin, XIANG Hong, PENG Ya-ting,
GAO Tian, MAO Fu-gang, FAN Jie.

Department of Cardiology, The First people’s Hospital of Yunnan Province; Kunming (650032), Yunnan, China

Correspondence Author: Fan Jie, Email: fanj913@sina.com.

Abstract

Objective: To explore deep vein thrombosis (DVT) occurrence in patients after right heart catheterization and the effect
of anticoagulant therapy.

Methods: A total of 171 consecutive patients with electrophysiological study (EPS) and/or radiofrequency catheter
ablation (RFCA) in our hospital from 2015-01 to 2016-05 were enrolled. All patients had supra-ventricular tachycardia and
completed a venous surgery, they were randomly divided into 2 groups: Anticoagulation group, n=87 and Non-anticoagulation
group, n=84. Lower extremity vascular Doppler ultrasonography was performed at (24-48) h post-operation to compare the
incidence of DVT between 2 groups.

Results: There were 13/171 patients were excluded for not completing post-operative lower extremity vascular Doppler
ultrasonography including 9 patients in Anticoagulation group and 4 in Non-anticoagulation group. 158 patients finished
post-operative examination and follow-up study. Anticoagulation group had 7/78 (8.97%) patients suffered from DVT, Non-
anticoagulation group had 41/80 (51.3%) patients suffered from DVT, P<0.001.

Conclusion: The incidence of DVT was higher after right heart catheterization without anticoagulation; heparin

treatment may reduce DVT occurrence in relevant patients.
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Relationship Between Blood Pressure Rhythm and Cognitive Function in Elderly Hypertension Patients
TAI Sheng, WANG Ling, QIAN Hui-ying.

Department of Geriatrics, First Affiliated Hospital of Suzhou University, Suzhou (215006), Jiangsu, China
Corresponding Author: TAI Sheng, Email: ts515@163.com

Abstract

Objective: To study the relationship between blood pressure (BP) rhythm and cognitive function in elder hypertension
patients.

Methods: Our research included in 2 groups: Hypertension group: n=74 patients>80 years and Control group, n=36
elder subjects without hypertension. 24-hour ambulatory blood pressure monitoring (ABPM) was conducted in both groups.
According to nocturnal BP reduction rate, Hypertension group was further divided into 4 subgroups as Dipper type BP
subgroup, Non-dipper type BP subgroup, Anti-dipper type BP subgroup and Super-dipper type BP subgroup. Cognition
function was evaluated by Mini-menta state examination (MMSE) form, MMSE score was compared among different groups
and subgroups.

Results: By MMSE score, the abilities of orientation, memory, attention, calculation and recall were different between
Hypertension group and Control group, P<0.05. By MMSE score, the abilities of orientation and memory were different
between Anti-dipper type BP subgroup and Dipper type BP subgroup, P<0.05; the abilities of orientation, memory, attention,
calculation and recall were different between Non-dipper type BP subgroup and Dipper type BP subgroup, P<0.05; the
memory was different between Super-dipper type BP subgroup and Dipper type BP subgroup, P<0.05.

Conclusion: In elderly hypertension patients, compared to those with normal BP rhythm, the abnormal BP rhythm
patients had the higher probability to suffer from cognitive dysfunction which was mainly as decreased abilities of orientation,
memory, attention, calculation and recall.

Key words Cognitive impairment; Blood pvessure Monitoring, portable; Elderly
(Chinese Circulation Journal, 2017,32:780.)
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Treatment of Pulmonary Venous Obstruction in Patients After Total Anomalous Pulmonary Pulmonary

Venous Connection Operation

DI Yong, XING Quan-sheng, REN Yue-yi, WANG Kui-liang, DUN Shu-hua, CAO Qian.

Heart Center, Qingdao Women and Children’s Hospital of Qingdao University, Qingdao (266034), Shandong, China
Corresponding Author: XING Quan-sheng, Email: gqsxing@163.com

Abstract

Objective: To summarize the experience for treating pulmonary venous obstruction in patients after total anomalous
pulmonary venous connection (TAPVC) operation.

Methods: A total of 16 patients with post-TAPVC pulmonary venous obstruction in our hospital from 2011-01 to 2015-
12 were retrospectively analyzed including10 male. All patients received echocardiography, electrocardiogram and chest
X-ray examinations at pre-discharge, 1, 3, 6, 12 and 24 months post-operation. Pulmonary venous obstruction was diagnosed
by echocardiography measured pulmonary vein (PV) flow speed>2m/s. The time of re-operation was determined by clinical
manifestations as recurrent heart failure and growth retardation; sutureless technique and conventional patch enlarge technique
were used in the second operation.

Results: No one lost contact in all 16 patients. There were 7/16 patients with anastomotic stenosis (1 mixed type, 3
infracardiac type, 2 supracardiac type and 1 cardiac type), 7 patients with one PV stenosis, 2 with two PV stenosis and nobody
with three or more PV stenosis. Based on per-operative Darling classification, there were 2 patients with mixed type, 5 with
infracardiac type, 5 with supracardiac type and 4 with cardiac type. Most post-operative PV stenosis occurred at 3-6 months
after the surgery. There were 5 patients receive re-operation, 4 with sutureless technique, 1 with conventional patch enlarge
technique and all of them suffered from anastomotic stenosis. 2 patients died and 3 were followed-up.

Conclusion: Post-operative anastomotic stenosis was the main indication for re-operation in patients after TAPVC; early
operation could better improve the clinical condition.

Key words Heart Defects, Congenital; Total anomalous pulmonary venous connection; Cardiac Surgial Procedures
(Chinese Circulation Journal, 2017,32:784.)
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DU ke 2 F migiERmN A IEN L £ R

TF, R, A4k, BES

e

H I - ) EUBIF e R D SRR AR R T 2 5 4 A AR s (A St A2 4

D« BEHL 2012-03 & 2014-03 FEFRBEAEBEAY 7 Ak R & fE R 90 B, SFI4EEY (824 £55) % . AL
FRENLY IRV PTLH Rt R, FIERVDBEAL 44 ), 55 34 40, L2 10 6], 25F CUIRFIERVDBE 10 mg, 1% /d; HEvkpk
g146 B, J 386, L8 B, 4T IIIRAREAR, R EBRFRECILE (INR), MHARER 1.6~2.5. Wi Ak g4
ZHBLEIT IR RIS 12 4 H, WIEIFRT. AT LA L 3ANA L 6N A L 2 S ARTMLTE A L /MR #Ei
RE. O RFEhRE. R R R PR R RAET, TR R & ik, IR ZE RN A A, O
Fifp; FER LSRR M IR R L, e ThRE ™ FE k.

SEOL I A RPN B AR R BIBE T SRR LA L 3 A L 6 A 12 4 H BFFE INR 4351
4202 +046, 1.98+0.54, 2.03+0.56 F12.04 +0.46. FEVILEINAN], BHLLNIFRCERZ 2R TG4 E X, Rk
A 12 A A B R A B AR A 7 6], ZTFRIDBEA 2 4], 2RT50ER . MLrEr . /MG, B imshag
FAF B ShBETE AR VD JELE At s bR LE B D LB ] 22 S S 2475 3

S516 - AT I BRI T 25 0 A I AR A ZEVEBIR B0 8O 75, A H 10 mg FIRVP P TR A P20 14 4
FRGHE, FRVSBEBBT AR TSR I TR A Y, RRYT E R RS . Zeaethm .

KRR RRIPIE; b FIKMATEAL 24N

Efficacy and Safety of Rivaroxaban on Thrombotic Disease Prevention in Very Elderly Patients
DING Yu, XU Kun, SI Quan-jin, LU Qiang-qiang.

Department of Cardiology, Chinese PLA General Hospital, Beijing (100853), China

Corresponding Author: SI Quan-jin, Email:quanjin2004@sohu.com

Abstract

Objective: To compare the efficacy and safety of rivaroxaban and warfarin on thrombolytic disease prevention in very
elderly patients.

Methods: A total of 90 patients with high risk of venous thrombosis treated in our hospital from 2012-03 to 2014-
03 were enrolled. The patients’ mean age was (82.445.5) years and randomized into 2 groups: Rivaroxaban group, patients
received oral rivaroxaban 10 mg/day, n=44 including 34 male and 10 female; Warfarin group, patients received oral warfarin,
INR was monitored and kept at stable level of 1.6-2.5, n=46 including 38 male and 8 female. All patients were followed-
up for 12 months. Hemoglobin and platelet levels, coagulation, liver and kidney functions, end point events were monitored
before and 1, 3, 6, 12 months after treatment. Major efficacy endpoints included all-cause death, recurrent or new onset
of venous thrombosis, pulmonary embolism, cerebral and cardiovascular events; major safety endpoints included massive
hemorrhages, clinically relevant bleeding and worsening of liver, kidney functions.

Results: No patient died during follow-up period. The average INRs in Warfarin group were (2.02+0.46), (1.98+0.54),
(2.03+0.56) and (2.04+0.46) at 1, 3, 6 and 12 months of treatment. Efficacy and safety were similar between 2 groups,
Warfarin group had 7 patients with massive hemorrhages at 12 months of treatment and it was 2 patients more than that in
Rivaroxaban group which had no statistic meaning. Hemoglobin and platelet levels, coagulation, liver and kidney functions

were similar between 2 groups.
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Conclusion: Oral rivaroxaban was effective for preventing thromboembolic disease in very elderly patients, 10 mg/day

was a safe dose; efficacy of rivaroxaban was similar to warfarin while it was easier to use and with better compliance.

Key words Rivaroxaban; Warfarin;Venous Thrombosis; Aged

ISP BTG LTS oy B2, H A
MPLEELS AT AEVE Z B, WAk Ze i T %
Sy EYIEIE I XR, IFRABE AR . ANRE
KSR AP B — P Rk . EL Rl
BEIMLN T X a BRI IRGTEELS Y, BA T,
SR, AR, Zathe, JOf RIS,
SESIN R R PCEEZ Y Y E TR X W AR R
o7 AR b BE TSI ILAS: 1 5 s 11 v A2 4 Ty
T BIIFFEIRAR D o A FEIE i X v % 8 A7 R N
AV BEFIAE 5 ARSI 10 AR 5 95 649 BEATL X LE 73
B, SRR RS w55 1 2 A AR PP 1 A %
7S

1 AR5

WHFEXT4 . HF% 2012-03 % 2014-03 WAfa], 7EFk
bt 27 8 75 ARG A A B i T A (L8 LA v 1 P v
AR 00 ], PR R (824 +55) %, FlbLSYT
RIS PR FAEARAL, RV HEL 44 6], 55 34
B, 10 Fl, %7 HIRFAEDPE 10 mg, 13K /d; 4&
Pbkd 46 5], 55 38 B, 4 8 B, 45 Tika 1RAE
PoMk, NI E BRARAELL FUAE (INR ), AR ETE
1.6~2.5. AEFRIE:( 1 R = 75 %/ 5( 2 K= 3 d,
A A0 R SR E B G R R R 2 — - PRI sy | 12
PEBH ZEVETER (COPD ), 0> J3 ZE8 [ 41290 E B
Z2(NYHA WOIDREM s IV L |, Atk gty (&
E B Ge mBRGe HH o E ). ARSI BKEEAAE . IR
FRBK IR ( VTE i s SBERE . RAEMEMN .
(O 2 T i = 1 s AN = = 1 S 04 2
(REIEH > 30 kg/m® ). HEBRARME:(1) 6 A WA
O Mg L5 = P EAMA R E R TR (2) 6 M H
WA THALIE R I 5 ( 3) B BE S 7 CLEFIE B A%
F 30 ml/min ) ;(4) /TR H (WA R AN T
EWAE 2 /5% ).

WLELHE bR : AT 8 HAAE TR Be e 2 A IR YT e
BEVTWES 12 4, JEIEINAYTRT. 3697 1. 3. 6.4
12 A BF e & . i /orE 5, B i o) 58 DL &
JHEThRe, MRS ( BREh . #Eiks T ).

(Chinese Circulation Journal, 2017,32:788.)

[ 010 RN N << I ) 3 I Y = 2 I 715 R 7 =
HLBTZES AR (CT), il CT S5k, [RlBhic il
WP R AR IR R PR N 2 o R TR T
BRI P R KO . AR BRI 2E
SOV P 07 SR e P A 2 L P R A
FER PRSI0 ZAE (TIA) &5, OIS S dE 2ok
FERBPKERBAE . ORIk sh Ik
WA R TERBIIKA AIRITEE, AR 5ET
FEA A PEZE N R I B IR R SO L,
B Yyhe ™ EA

GeitaF 07k B R A SPSS13.0 B ik 114t it
N TFETORHIE + tnEERIR, WAL
R LR ¢ K, Z I BURR R R 2
48T (one—way ANOVA ) 56 71 ] Newman—Keuls £
B AT A IA] P s THECTERE N, A 43 b B i b
NN ES A xR s DA R A 50 ( Fisher” s
exact test ), P<0.05 WESFAGITFE L.

2 R

2.1 WZLEE —MImIRGOREEC (R 1)

PILL BB B AEIE . PERIR AR . fa b R R R BE £
R L ZYINRYT DL SIS A A A M R R 22
S HG I FE X (P>0.05), WL BHE AR .
2.2 FRIDBEFNAR AR A R e bk g (3R
2.3)

RTINS R R BAE T
L MAERIT LA 3 6 AR 124
B F 2 INR 8 43 51 K 2.02 £0.46., 1.98 +0.54,
2.03+£0.56 f12.04+046, 2 7 L4 it %5 X
(P=0.946 ). BV WLEE AN, R IEAH 6 ~H &
A TJCRERER KIS 1) (2.27% ), = 12 HABAE
TJCRERER bk A 3 2 6] (4.55% ). HEimke 3 4~ H
R TCRE R K AR 2 1) (4.35% ), 6 B3k
A JCREAR S K e 5 41 (10.87% ), 6 A~ Bt & A= il
Fe g€ 2 B (4.35% ), FIHUPPEAL 3 A4~ F Ik AR g
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B (4.35% ), 2 6 4> KAz KA 78 o FH A 3G 4 4
(8.70% ), 4L IA]¥7 01k A2 A M 2 i A R A
FEFIGEIE L (P>0.05 ). PIFHARYT 7k
77 A 5 PO A A5 A 2 A PR D

2.3 UL IR YT HE T 31 18] 52 56 48 A6 A X L 23 B
(%4)

BEIMIIRE . MLZLE A /MR ECRI 2 fE
S5 S0 = YRR A 45 AR AE A A0 BEZH K ARk AR B
VIS e 22 5 4 e 22 L (P>0.05 ).

AR M 2 BE — MR AL x=s )

FEIDIEA  EEMA
e (44 1) wep) B
FR (%) 82.4+5.9 82.4+52 0.952
M5 (B /%, ) 34/10 38/8 0.527
BRREZMNRERE
RELEH (kg/m?) 24.1+3.6 245+36 0.565
URAR [ B (%) 2 (4.55) 4(8.70) 0.714
FERTE [ 1 (%) 12 (28.57) 11(23.91) 0.715
S [ B (%)] 20 (45.45) 25 (54.35)  0.399
DD [ 51 (%)] 31 (70.45) 37(80.43) 0.271
D AEEB (NYHA INSEIVER) [ 6] (%) 4(9.09) 6(13.04) 0.794
SNEMESR [ B (%)] 7 (15.91) 9(19.57)  0.650
ESE/b=vig
ACEI[ 1 (%)] 2 (4.55) 6(13.04) 0.296
ARBI 1 (%)] 10 (22.73) 15(32.61) 0.296
B ZARBEF [ B (%)] 20 (51.28) 20 (46.51)  0.850
T259 [ B (%)] 17 (38.64) 26 (56.52)  0.090
FIETF [ 51 (%)] 10 (22.73) 11(23.91) 0.894
FIFRF [ B (%)] 13 (29.55) 16 (34.78) 0.595
&AM/ IMRZEY [ B (%)] 13 (29.55) 16 (34.78) 0.595
ECE N A/ MRZ Y [ B (%)) 1(2.27) 2(4.35)  0.969
M o
SBBEIEE (mmol/L) 3.7+0.8 40+£10 0.146
HIH=85 (mmol/L) 15+0.6 16+£12 0548
LDL-C (mmol/L) 22+08 24+09 0454
AEREEREBE (UL 22.0+135 22.1+10.0 0.199
M ALEF (umol/L) 75.2+282 83.1+20.7 0.132
Mm/NRITEL (x 10°7L) 198.6+784 185.0+67.5 0.381
MmaEA (g/L) 1241+22.9 129.1+16.4 0.097
BRI ES RS 8] (s) 145+2.0 16.2+2.7 0.141
APTT (s) 39.4+6.2 40.6+6.0 0.345

4 2B AT R B SRIR AR B R L 34T ( x25)

7 NYHA: ALY 0 A& ACEL: 8 KSR K LEEM I ARB: ME X
KE | REEHF; APTT. JEERMMEERE ), LDL-C: (R&ZEEERAME

Bz

FIEBETHEAELLE (F])

FIRIDYEA(n=44 ) M (n=46)

FlR PR SRR
HE (n=44) (n=46) P
i M BE SR AT [E] (s)
B4 14.45 +1.98 14.39+2.68 0.905
11H 14.51+1.86 14.44+1.86 0.855
31 A 14.28+3.18 15.08 +2.50 0.267
6N A 15.25+3.31 14.05 +2.32 0.124
121MA 14.39 £2.01 14.34+1.36 0.918
P& 0.403 0.247 -
TEILER 5 gk TR RS 8] ()
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118 37.85+4.84 37.67+4.03 0.848
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REBRAEHEE (U/L)
p823 22.02+1350 22.15+10.00  0.960
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3MA 23.05+9.12 22.40 £9.07 0.774
6 1A 23.77 +8.87 20.15 +8.06 0.116
121MA 21.30+6.78 22.12 +6.46 0.662
P& 0.765 0.667 -
IMALEF (u mol/L)
B4 75.18+28.10  83.09+20.67  0.132
148 77.52+2398 81.10+27.95 0.525
3MA 78.14+20.81 74.81+27.13 0579
61™A 75.36+£29.10 78.66+20.60 0.626
121MA 70.41+£2059 77.78+2590  0.269
P& 0.619 0.551 =
55EZ - ?E
3 iFig
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A WFSE K BA AR VD HE AT LA 3 90 4] B o i 614 25 R
A E AN AL N F 5 R A i MR A, T HoaX—
Vi) F2Z 400 )V FH TR AR 2 300 S AR Pk 1y o AR VD BEAE L
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AT NIRRT 25 1 Y, (AP = B4R
KFEAIG R FE . IR PE 32 F # gy 8 B K F
ARAJG H KA B, T IR bk i Sk B s
WA YT I A BUEE H R A AV BEF R 15~20 me”s
T ARSI A SR 5 R Rl AR R, T i A
SO I AR A 5 s I ) B A R 2, i L
IINERE S R AR IR, iz ik AR R
IRNFI VD BER o B, BT AAR S B 7E AR
FIALTPHE 10 me/d I FH TG T7 (= 7 & 4 #5044 0
TR 5 iy 2 AF M AR PR R A s e ek, 45
SRR T T A

A 5T 45 L e BRAE I AS T 9 o YL 87 T A8
1, R HERAE L MOR T AR e T,
FRIPHEL 6 A H F 12 A H 45 & A TCREAR # fk i A4
LB, RH2E 4.55%, HeRAL 3 A4 AR 6 A~ H B 43
) Az JORE R B ik A% 2 0D 3 4, 6 AN B kA=
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24, KAFEN 6.82%; HIEMA 3 A H F 6 ~H k&
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I AL A 1 0 1 A S N 2e e R WLH (B 22 5
SRR A A e AR (AN filide 2 ) B B 2 1)
RV, 8 5E0 B3 INR #HIAEAR, )
BKA R, HARPFIRNAREARR LD, ATREFHEH
iR AR EF TG E L,

AT, FIRVDHEXT 5 % & 47 5 fa i
T XU FR A A T 4% T W VI r s, R WARIAR VD B
XoF 15 My A AR PR A TR 2 PTA 5 A0  240, I
PRI BT TG 18 B AR AR A Sy il A PR B 1
PRUEIRYT , SR LSRR, A H AR MIA
I7 B AT AR R B AR O o B 8l RE 3 i 4 v ke A %
171 HA I & AR R R 0.2%, (R 352 AR Mk iy fif AR
HIAE 10%, 1 AL AR MIny T il 2 d, INR
(IR BRI BR 1 B oy 45 0 o ARV 9EAE
AP HASI ML AN /MR B D RE R
B REAYIA AR L, JOTT W . A i A R

MBI I, FIEUD BER A BRI A 5 AR Ak
AEARLs 78 o 8 2 A AR PR 0Ly T, A e b Bt
FIA RPN ] 2 AP [l A 5 AR AR .

A A FERE S Y i 4 PR BCR AN BE ) 525 A
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B4R p53 i SRIBERER 1 B EHREXT /RO INBERI RN

XNEAE, ME, A, XE, ®F, Fdh, RKE, REK, Aok

HE

H A PRI AT p53 75 S AOREIRTE 1 (Wipl ) JEDRIH/N RO DI RE AU RZ IR Ko U R4 A R DR I 1 3R 1R K
k.

Jy s BEALEIRCER A2 (WT )/NERFT Wipl JERFEER (Wipl-KO /R4S 10 2, 20 BG4/ N R O S RERLCNEE /
RE L, IHIRARGLT (HE ) Je g/ NSO IIHS R EIE S, 1 F S e S S R A e U ( RT-PCR ) A
DL L BRI AKCANP ), B BUFIEHAKOBNP ), Szl tafb i -1 (MCP-1)f o — FEAUNEIE M ( o -SMA )
BYFEPRIZRIRIK, 0 FH R G2 BN ( Western blot Y JH T A SCER AL FE B IRELANAIET -2 (Bel-2 ), B RELZ0ALR -2
AH2E X B ( Bax FNEL IR KA AR E I -3 ( c—Caspase3 MIFIAKF-,

S5 5 WT UVNEAREL, Wipl-KO 4N Wipl mRNA A ERET (P<0.05), 20 S 8om A
BLEBIRAT (P<0.05), ZEOEWAABINAIER (P<0.05), HIR Wipl-KO 4/NH5 WT /N OF B 5l 225,
{H Wipl-KO Zl/NEURTER WT 2/ (P<0.05), (O / PREE LN (P<0.05 ). HE YLt iR Wipl-KO 4/NEOAUE
A5 WT /MR EEAHE 25 DL ANP, BNP, MCP-1 Fll o ~SMA FE[RFA /K PAE P L/INR 22 [8] 22 53 0450
X (P>0.05), Wipl—KO ZH/NRUC IS i T A 5625 19 Bax/Bel—2 Fil c—Caspase3 FE57K -5 WT 4/ a4
WB2EF(P>0.05 ),

S51E : BlR Wipl JER 0] LU /NGO I EE, (BARSCAOMLEA AT Rt —2 A
KEEIR /L, R s ORI REIRS ; AN T

Impact of Wildtype p53 Induced Phosphatase 1 Gene Lacking on Heart Function in Experimental Mice

LIU Ke-mei, LIU Chen, ZHOU Peng, LIU Juan, TAN Yu, LI Jian-nan, ZHANG Lian-feng, ZHANG Hong-bing, YAN Hong-bing.
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(100037), China
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Abstract

Objective: To explore the impact of knocking out wildtype p53 phosphatase 1 gene on heart function with the changes
of cardiac tissue mRNA and protein expressions in experimental mice.

Methods: Our research included in 2 groups: Wildtype (WT) mice group and Wipl knockout (Wip1-KO) mice group.
n=10 in each group. The heart function, ratio of heart weight to body weight (HW/BW) were examined and compared
between 2 groups; cardiac tissue morphology was observed by HE staining; mRNA expressions of ANP, BNP, MCP-1 and
a-SMA were determined by RT-PCR and protein expressions of Bcl-2, Bax and c-caspase3 were measured by Western blot
analysis.

Results: Compared with WT mice group, Wip1-KO mice group showed decreased Wipl mRNA expression, P<0.05,
decreased LVEF, LV fraction shortening and increased left ventricular end systolic diameter (LVESD), all P<0.05; Wip1-KO
mice group had reduced BW and elevated ratio of HW/BW, both P<0.05 even the heart weight was similar between 2 groups.
There was no difference in cardiac tissue morphology between 2 groups; mRNA expressions of ANP, BNP, MCP-1 and a-SMA
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were similar between 2 groups, P>0.05; apoptosis related protein expressions of Bax/Bcl-2 and c-caspase3 were similar

between 2 groups, P>0.05.

Conclusion: Wipl gene knockout may impair the heart function in experimental mice, while the relevant mechanism

should be further investigated.

Key words Mice, Gene knockout; Heart function test; Apoptosis

$¥ A4 A p53 15 T 1Y B PR 8 1 (wildtype p53-
induced phosphatase 1, Wipl ) J& T2 %2 - /2R 5K
FIRERR N , 55 605 N SR , J& 45 M WEIRE 2C( Type
2C protein phosphatase, PP2C) FiEm i z—", it
SRR, W RBL, Wipl TEARZ B0 Al AR P A Pk
A RCHEMEAT,  FORT LGE i 2615 510 FRAE 2 e
A RIBSGATT R ELRE Y, SA, Wipl FEMAK
Fd b iR E EE AR R R, Wipl
FERRERE ( Wipl knockout, Wipl1-KO ) /)N EER B H—
FONVKESH, AR RUAT RS . ARG T 2540,
FEBHRE ) T BRI A AR e Wip1-KO /Nl S
HREAAAEBRIG, RN T 4L A B A0 Eicsm b, *f
RAESVAPTRE ST TR P RBR Wipl JEBRE W] 500
/N EURE B A I RN 3 ok FEAE AL BEFUE B, Wip1-KO
ANERE Sk R R A BB B s M Wipl R0
AL p kAP Y, (R Wipl SRR R A 25
SR/ LS RS ZE ) SN RESE A IS . AR
AT LI, Wipl-KO /NEUDIEEE . A
WEIE B TERIT Wipl & DR B % /I Bl 27 BB A4 52 1)
I 2L WO JIE H SR ] BE R AR R R RN 1K
AR, S WESE Wipl 78O E P AR AR AL R e
SEhil

1 HRSHE

1.1 5250 5hY) K]

SEUG B ) : C5TBL/6 B A AU (wildtype, WT) /)y
B I 3K T b 4 3 ) A2 52 58 Sl ) BRG]
Wip1-KO /N ] Be 2 )2 B B 22 S0 50 sh Wi o
FrAC T BRI 22 5 P A R A o 4R . Wip1-KO /)
LS WT /N BUEE ] B 22 Bk 2 Be A 5 B R s 2 B B
AN B S S e iR 3R B, BFTE R /N
by 8~12 JEHE R . AT S SR sy (SEEesh )
FEPRACA VRIVRH C 1) 5250 Zh A BEAL

FEZH: TRAKEHHLL (hematoxylin and eosin,
HE) Jeta il &l F 38 = RAEDE ARG . 4

(Chinese Circulation Journal, 2017,32:792.)

ZURNA $2 UG & W H SE [ OMEGA 24w, [
SRR BRI S I o i SO s RS iU (Real -
time PCR, RT-PCR) i #| & ¥y T H A Takara 2
Hl, Nu-PAGE il il J&¢ Bis—Tris 4%~12% W4 T* &
Invitrogen A Al , 3458 BUAb 27 R e BRI IS W T
Z£[E ThermoFisher 2],

FEALAR DB B P R S Vevo2100
H /it £ K VisualSonic 2~ A, H F KW T 1% E
Satorious 2> f), PCR X g A % [E Bio—Rad 2> =], H,
VKAEFNFG AU T 26 [ Invitrogen 23w, b2 &G
BAE T TR AR A PR A F
1.2 AP/ N RO RE

Wip1-KO 205 WT 453 3 FEHLHIIEC 10 H/NEL,
B T2AT 2% S 9008 05 A HHORRIE o JRR I 4 1Y)
/N ERZE N MY Sl A 5, B Vevo 2100 &5 43
/NSRRI R GAT. O AR A, R M AL
PR, W AEO S IR AR N A (left ventricular
internal diameter at end—diastole, LVIDd ) =03 UK
A5 R WP 42 (left ventricular internal diameter at end—
systolic, LVIDs ) TN 2D E S M8 (lefi
ventricular ejection fraction, LVEF ) R IVING . T a4
(left ventricular fractional shortening, LVFS ),
1.3 /NEUATE | NS G

FHHL 7 RAFAES R 0 B /N RUAE . /N BUR
BEAbAE IS, G IR O I BT DKIA R IR R 22 il
(PBS) v, FriOREANGRA MM, 5T JTER 2O
RIMAER AT, FUEAR TR R A . T 530
B /8= QY15 S TR L O o8 1A Ny N R DTN
Fii RO RE L.
1.4 HE Ze @050 N IH AR FIE S

NGO IEFR S T 2 5 I h T, K,
A R, I HE @i, g Tgs
POUREE S (2] S IRe s
1.5 Al B WLZH AR R Rk KK

JBOE B/ RO LZH R, I ZH 2 RNA 42 150
AR BUL RNA, 055 5 eDNA. R | RT-PCR
50 & K I Wipl . o0 By Al 80K Catrial natriuretic
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peptide, ANP), B % F| 4l K ( B-type Natriuretic
Peptide, BNP ). FL4% 4 il #& 1k 25 11 -1 ( monocyte
chemoattractant protein-1, MCP-1) F1 o - F#FJLIL
B4 1 (o —smooth muscle actin, o —SMA) JE[H ik
Ko BT 513 H _E Invitrogen ARG AL, 514
FeaNana 1 s, HlimegE -3- Bl =8 GAPDH )
NS

Bt 351 41 51

D INBERRAR LA 5 WT /A L, Wipl-KO 4
INEU L Z T Wipl mRNA 257K F- B S REA (&
1)o W R G0 P/ B DI REHET T ITAR i 45
RER (K2), Wipl-KO 4 /NELH) LVEF #1 LVFS
PIETF WT H/MR (P<0.05), LVIDs H WT 2H /) il
B (P<0.05), HR Wipl-KO 41/NELHY LVIDd e WT
/N, (L2 5 g T2 2 L (P>0.05 ),
PN R O I
Kot EE R R g (F2): @

ElkZE S Forward Reverse N N N
Wip1 5'_CTGACTGATAGCCCTACTTACAACA—3' 5 -GAGAAGGCATTACTGCGAACA—3' T /)N B RO I B A /)N
ANP 5'-TGGCCCTCGGAGCCTACGAA-3' 5'-ATGAAGGCAGGAAGCCGCAGC-3' Eﬁ“t‘ﬂr‘iﬁd\o 5 Iﬁ]ﬁ%\ WT gE/J\ ﬁ*a
BNP 5'-CACTTCAAAGGTGGTCCCAGAGCTGC-3"' 5'-GACCGGATCGGATCCGTCAGTCG-3' . g e
MCP—1 5'-GTCTGTGCTGACCCCAAGAAG-3' 5'-TGGTTCCGATCCAGGTTTTTA-3' He, Wipl-KO 2H /)N B A8 44 20 s 8
o -SMA 5'-CCCACCCAG AGTGGAGAA-3' 5'-ACATAGCTGGAGCAGCGTCT-3' Bl A 425 3 s B bR
GAPDH 5'-AACTTTGGCATTGTGGAAGG-3' 5'-ACACATTGGGGGTAGGAACA-3' ﬁj—rﬁﬁjﬁ[‘%‘w‘ X ( P<0.05 )O i o

E:Wip1: B4R pb3 % SHIBFEREE 1, ANP. L ASFIHAK; BNP. B ZUFISHAK, MCP-1. B4Rk

EH -1; «-SMA: o — EBHAENEE, GAPDH . HIhEE —3- BB S

1.6 A5 /N FUC WL 2L A R T AR DG B 1 36k K

BUE s O NS HRBUS B . S BEE R b
FE, JEfE 80 V L N HLVK 30 min, FFFEShSEA ST 2
JEJ5 FH 100 V HL S HL YK 1.5 ho 38 3o 5 B ASOK 26 11 5
% %2 PVDF JE |-, BUF PVDF i, & T 5% Bifg 4
W IR 1 h, 250 A—HT B W E AR -2
(Bel-2, 1:1000, %% 5 CST2876, Cell Signaling
Technology 24wl , & ), —¥t B itk EL 41 ML -2 A
* X HMA (Bax, 1:1000, %55 SC493, Santa Cruz 2
A, EE), —PiE PR ER R A E R i -3
(c—Caspase3, 1:1000, %% 5 CST9664, Cell Signaling
Technology /A F], 3£ &) F1 4 2 GAPDH ( 1:4000,
T35 CWO0100M, bt HEm 22 A YRk A R A W],
HE ), 4CHEE o . H PBST W ¥E AR 3 1Kk,
W10 min, A5 —HUAHXT R A B E 2 h, H
PBST ¥ ¥ B 3 ¥k, 4 K 10 min, ECL & ¥, N
FH Image J 8B & 2 IEAE, IHBI&W S
GAPDH 14 K i FU AR BB 1 63k /KK o
1.7 Gtk

BT A7 S 5 ¥ & 3 Ik, E4E % FH GraphPad
Prism 5 G4kt 500, FRHE « ArifE (=
+5) PN PILLIA] HLH R FEAS ¢ K561 7o HT
P<0.05 h2EFHAGIHE L.

2 R

P H /N B LA 2 H Wipl mRNA kK-

PIAL/N B D E T B 22 57
(P>0.05), {H.LNE / {RH HAE Wipl-
KO /N A B3 ( P<0.05 ).

WipT mRNA
T

0 -
WT 4 Wip1-KO 4

SE:Wip1. B4 B p53 1 S BEERES 1, WT. B4 5, Wip1-KO. Wip1 &
H#kk, 5 WT A#8LE "P<0.05, n=3

EER] %A/ RO BELR R Wip1 mRNA FRikLbE

80 40 -
h

__ 60 | . 30} =
® S
ﬁ40_ o 20F
> [T
= >

20 —10f

0 0

WT 4 Wip1-KO 4 WT 4 Wip1-KO 4

4 5r-

sl = af — o
£l - £
€ € 3
% 2r 53
o o 2+
=i 5

’I_
0

WT 4 Wip1-KO A WT4  Wip1-KO 4

SEWT. B4R Wip1-KO:Wip1 EE&; Wip1: B4 5 p53 1% S 895
W 1, LVEF. £ 0TS M LVFS: EOERFEHH LVIDs: £ LFWHRER
HIRR LVIDd: 20 EEFRREIAR, 5 WT 448tk 'P<0.05;n=10

EE 7 A/ R0 ThBEFERRRT LR
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ANRIRE, CHERROE / REL AL

235 AE (g) LAEEE (mg) LE [ RE
WT 4H (n=10) 25.37 +0.62 126.61+5.17  4.99+0.16
Wip1-KO 48 (n=10) 23.16+0.71 131.35+6.19 5.85+0.24"

SEWT. AR Wip1-KO: Wip1 EREE; Wip1: B4£E pb3 i S M5
BES 1, 5 WT 418t "P<0.05

WA/ NGO WU EIE S Fds (E13) : gL/
DAY R 47 HE Je g 7R, Wipl-KO 21/
DUHSURFIESIEAIER, 5 WT/hFLOL4Z
T RESR

cA <L}

SE.BAWT 4B, 3B:Wip1-KO 4 ;Wip1: B4 % ps3 i S BB E 1,
WT. B4R Wip1-KO:Wip1 EEE K% n=3

BER A A RO LA SRR ER AL E( x100)

PIZH/NELOIEH ANP. BNP, MCP-1 il o ~SMA
LR ek . 32 B A1 T PR 2 el v s, O L
HAVPRLBL LR TR B, nT DL s O L 22 40t
FATEI T 4L/ N9 ANP.BNP . MCP-1 1 oo ~SMA
FEAKF (F4), 5 WT /MM E, Wipl-KO
H/NELO L 2 ANP, BNP 1 o =<SMA mRNA
RIBHERMEA WL, HEF TG I2EE XL (P>0.05),
Wipl1-KO ZH/N U L4 MCP-1 mRNA JE[R k%
WT /N FH R, (H 2257 gt 27 L(P>0.05 ).

10 15

T

8
< <
z . g0t T o
IS €
a 4 T o
= z b5
<, o
0 0
WT4H  WipT-KO 4 WT 4 Wip1-KO 4
8 _|_ 10
< <
X e T
€ €E 6
< 4 <
&) w
= 5 2
0 0

WT 4 Wip1-KO 4
SEWT. B AT Wip1-KO . Wip1 EE&ERR; Wip1: B4 7 pb3 1% S A
BB 1, ANP. BRIk, BNP. B BUFI $hAK, MCP-1. SEmpsLE S -1,
a—SMA: o - B E A =6
BER 78/ RO BLEZR ANP. BNP. MCP-1#1 o ~SMA i mRNA
FIKKFELLE

WT 4  Wip1-KO 4

LN FRO I R T AR G R T R as it ([
5): il Western blot % /]y G LA 2L 8 T2 4H ¢
B RIRACE BRI o3 A 2B, Wipl-KO ZH/NC
WL LR P T A0 EL 1 Bax/Bel-2 FU{E AT c—Caspase3
HFIRS WT 410 R A3 B 2. 22 5 (P>0.05 ).

WT 44 Wip1-KO 48
Bcl-2
Bax
c—Caspase3
GAPDH
2r 5r
5
4+
o
=0T
Y| T . 2 il
[ [s0)
S 1t 2
8 827
@
O 1t
b
0

WT 48 Wip1-KO 44 WT4  Wip1-KO 4

SEWT: B4 &L, Wip1-KO:Wip1 Z B &, Wipl: B4 B ps3 i S
B ERBE 1, Bcl-2. Bk E 4B -2, Bax. Bk E 4R 2 XX E B,
c-Caspase3: 7E{L ¥ Pt EBR K LR R OFE -3, GAPDH . HIhE —3- BEAT
%E’é;n:G

| B 5 GO EaEb sl s s PR A=E Sy ] 54

3 iFie

Wip1 7EAR £2 955 301 AR B o) o o e 25 o A T
WFSEARIE, Wipl JER bR AT/ BRI Gl
Bk Wipl JE 1/ BUZE = BB TR B o SO it o 5
AU ZHEHT P Wipl a8 0] LI 1 8 45 I8 i AL
M) S Jhk ks e R AL BERTE 1k, a8 2o il L 3 0 e
R (5 S S A W I B M AR A
HHRRR Wipl ZEH /NGO RE TR, O /IRE L
B, AR Wipl 78/ RGO IE P 2 1 7R

Wipl FEREI/NRAEAE R B G, 5 EPA RN
FAHEL, @bk Wipl &R BB N BUA B IS, 2k
TR Iz, AR/ INERIE, MG, fEk
AEAT IEH IR 25 A ik, I ELXHT D i e
B L RRBR Wipl JER AT LN R AR T,
R T R A DI R E R H L Ak, Wipl
FERER AT L g /NI N B AR B, B
SN AL B A B B, B A
FRURT A S ERA0  N E SR T SRR RIS 4G SR A —
AT R I Wip1-KO /N IAREE H BT A= 78/ sl .
HARWIAL/N R Z AL O F R A 22 R A G L
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{H Wip1-KO /N /AR FU (R A R/ N RO
AHIFFEIR K BRRFE: Wipl BE[R ] 515/ N D RENRES
S LA B AR 5 BT R AL, A2 D B IR AR N AR
K, DB Wipl JEREE AT DA E /NGO ERE

ANP F1 BNP 200 JJE 40 Wb 19 A B AR, 00 0 & )
AR B A B 25 o B O A7 I 0 WA B . PRI, ANP AR
BNP HE[K 26 1k 7K b 3R] LSz O JI e 4 55 &7 5K 2
gzt ¥, MCP-1 R gk N1, HAES
PR AR IEE A VE . MCP—1 AT LASE 325 98715 P iz 4
LS T R MR A5 S I A A B Y, e
a1t D B S B g e 4 E AR 10, AN Y = WY A3 1| 222
BEVERR AR MCP-1 0] DL 48 Pk A% 40 i 5
£, (RPN DT A B TE AL I i =L
WU A U o —SMA = By 1 A5 S 3 UL 40 i AR
YA Rs, ERFHEPE o - BEIISIE
FIRT o — O IUVLSH B LB . o BRI f 3 7 3R
BAES o -SMA ik, O UL E IR 4 4L
YIRS o -SMA K- IR ST R B,
o —SMA A 5 4l g S35 2 (A B AR, kT
O WLAR I e e Mo ABFFTRIN T X pU AL A
TE/N D WL P A R K, BRI/ L2 18]
HE—EER, BEFIFAEARITFE L,

AN T — R AR e T, EE RN
ATV /N, YL o o 4n 2 DNA & ", Bel-2
FIEEMEA T PR EREEMH, 245k, Ok
A RLy 25 FiEE . Hf, Bel-2 BAHHT-1ER,
Bax J& THFAT-EMA "), Caspase J&—4FE A RE
FIlE, 7EJHT- R EEAE RN E S, 5
EAN I A A A RS2 A . Z 2N T 15 5
UG, Bel-2 FRAMLIHT- B U0 Bax 351k, dEimis]
ELRAR I (BB E LB B, SR AR N
Jita R C AR BT, T4k Caspase 9 il Caspase 3,
ME AT " p53 FEAMIEIE T AR Tk 5 B
PVER, BRI Wipl Al ps3 Zemia b
fifi I 1 AIE AR A T RE R Y AR ST
T WT /N Wipl-KO 7N FLO AL T4 ¢
EANEBKE, WA/ Rz Lg%, #7
7~ Wipl bR A IS R PR T 15 Sl

ARG PR Wipl BEDda] 520/ RO S fE,
HELRRY > 220U AN 2, R R RIR 2
— A, WS BLZ Wipl JE R RSN BURD SE 4B
JEE Wipl S EIXF A4, BIZEAS—A 2.

BARAHIF ST A 45 50 2 B Wip JE [R Bl 45 m] 45 3
NI RE R I /N LD /IR E e, HIHEAR

IR ILEE 06 BRI AS AR, ST M) U i P A 56
FEIRFNE 235, Wipl JE DR Rt o fa] Al S 1%
SN RO I BT G HE— 9T
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Etl 5 LT 5T
e AT /R X B4 K RO AILER ML P8 #E E #5 { B 52 0

KEg, LF, R, KX

HE

H Y« ST ELE RGN JE ATt ZRRT B AR R OISR L P 1451493 ( MIRT DA 520

Jridi: #57 Langendorff B {IRONEHER RSE, 44 HKRBENL 0y 4 4. IEHAL . sk F#EFEA (I-R 4 ).
FF (100 pmol/L ) e i FFRETT2H ( A/I-R 41 ), JE AR (200 o mol/L ) Bl I FEHETE4L ( N/I-R 40 ), 4940 11 2. 435lic s
SR D EREE (LVDP), ZEO0EMNEIHRK BT/ TR ( + dp/d,, ). FREFEOARE (RA), ODIUE
ET AL B e O 2 O AU LT & 2 (ALDH2 ), HLiH 12248 B REL4HAEIRE -2 ( Bel-2 LA AR IR T- 34 B ke
ANARIRT -2 A x 2 ( Bax A FRIEAK-.

ZEHL.(1) N/A-R FEFER: 30 min SHFEENE 45 min B9 LVDP 25 T I-R 415 A/I-R 20 (P %] <0.05 ), (2) I-R ZHH55E
1 30 min % 45 min 19+ dp/dt,, T NI-R 4080 A/I-R 4 (P 34 <0.05 ), N/I-R ZF#EVE 30 min 2 45 min 1Y = dp/dt,,
YIET A-R (P34 <0.05 ), (3 )5 T-R 41 Eb#8, NA-R 4UF1 A/-R 4009 RA BFA- AR P 1 <0.01 ). NA-R 415 A/I-R
HER TGRS (P=0.771 ), (4) NA-R HH A/I-R 4L NUEZER AT I-R 41 (P ¥ <0.01), NI-R L0 NUEE
RN (P<0.05), (5) SIERAIIE, I-R 4128444 ALDH2 2350 08/0, Bel-2. Bax AUZIAHEIN; N/A-R 4140414
ALDH2 FikHam, AM-R AR/, NA-R 4R A/I-R 4419 Bel-2., Bax (UFRIAEIEN. 5 1-R 411048, NA-R 4L K%
AI-R 4] Bel-2/Bax H LI R (P 35 <0.05) 5 ZEFURT 510 NI-R 45 A/I-R HZEH G242 L (P>0.05 ),

4516 Je rTHLR Af DAz MIRT, b0 L& 2R3 7E L, 08 AR E FRCR B T AR T, 8w Hu/R ml R 4ok ik
ALDH2. Bel-2 F55LL K R Bax AUHLR 8 A 30X
KR CONUFEEU ; ST UK s ZoRifh , DR

Effect of Nicorandil on Myocardial Ischemia—reperfusion Injury in Isolated Rat’ s Heart
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Abstract

Objective: To investigate the effect of potassium channel opener nicorandil on myocardial ischemia-reperfusion injury
(MIRI) in isolated rat’s heart.

Methods: Langendorff system was established for isolated heart reperfusion. A total of 44 rats were randomly divided
into 4 groups: Normal control group, Ischemia-reperfusion (I-R) group, Adenosine/I-R (A/I-R) group, the I-R heart was
treated by adenosine 100 pmo/L and Nicorandil/I-R (N/I-R) group, the I-R heart was treated by nicorandil 200 umo/L. n=11
in each group. Left ventricular developed pressure (LVDP), the maximal rise/fall rate of left ventricular pressure (+dp/dtmax),
reperfusion arrhythmia (RA) and myocardial infarction (MI) size were recorded; the expressions of left ventricular tissue
acetaldehyde dehydrogenase 2 (ALDH?2), Bcl-2 and Bax were examined and compared among different groups.

Results: @) Compared with I-R and A/I-R groups, N/I-R group had increased LVDP at 30 min and 45 min reperfusion,
all P<0.05. @ Compared with N/I-R and A/I-R groups, I-R group showed reduced +dp/dtmax at 30 min and 45 min
reperfusion, all P<0.05; while +dp/dtmax in N/I-R group was higher than A/I-R group at 30 min and 45 min reperfusion, all
P<0.05. 3 Compared with I-R group, both N/I-R and A/I-R groups presented reduced RA score, all P<0.01, RA score was
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similar between N/I-R group and A/I-R group, P=0.771. @ compared with I-R group, both N/I-R and A/I-R groups had the
smaller MI size, P<0.01 and N/I-R group showed the smaller MI size, P<0.05. & Compared with Normal control group, I-R
group had decreased mitochondrial ALDH2 expression and increased Bcl-2, Bax expression; ALDH2 level was elevated in N/

I-R group had reduced in A/I-R group; Bcl-2 and Bax levels were increased in both N/I-R and A/I-R groups. Compared with I-R

group, both N/I-R and A/I-R groups had increased ratio of Bel-2/Bax, P<0.05; the anti-apoptosis effect was similar between

N/I-R group and A/I-R group, P>0.05.

Conclusion: Nicorandil may reduce MIRI and protect myocardium in isolated rat’s heart, the overall effect is better than

adenosine. Nicorandil can up-regulate the expressions of mitochondrial ALDH2, Bcl-2 and down-regulate the expression of

Bax.

Key words Myocardial Reperfusion Injury; Nicorandil; Mitochondria, Heart

JE AT Hb IR 2 — i R TR 1 (% 46 30 3 T i
N, BERTLAF RO R FaliE, tonl DUk $E2E RN PR R
FEY ok IR S B VE T, A5 7T eI o 2R A iy e iy
FiAb FEXT O WL 2 — R PR VE T . 2T I A 2
(ALDH2) &—Fpfi T 12 SY iRy g 5Ly, 2
LN Z B B R A . HAT, JenTH/R
J2 75 3 1 A 2ok 1A ALDH2 35 & #E O IR 4
FAGEDRETE . ABFSE S TERTT R AT bR X B 44K B
B FREERS (MIRD) VR, S HAE.C L MIRI
SRR 5 TSR AL 1 R

1 MRERE

SCUG I . fa R EYE Wistar KR 44 B, (KT
260~280 g, FH HE BE 2R R A B ik S R AR R Y i S
sy Rt BEAL N 4 . IER AL Shin T
A (1-R 41 ). BRTF (100 pmol/L ) ! e ifil F-vE
T (A/I-R 41 ), Jenl#i/R (200 wmol/L ) ' i
HHETH(NI-RA ), B4 11 H,

4% : Langendorff 25 (4.0 EHE I S50 R 48 (1
Ve SR BHREAE VIR A BR 2\ ) s BL-420S A= 914l
RESLIR R0 ( BUARZS B A I E RAT BN F] ). 38057
1% /X X #% ( Evans—blue, 3t 5T Solarbio 22 &) ) ;
1% 2,3,5- = ARIEAM A (TTC, JEET Solarbio 2
] ) ;Krebs—Henseleit ( K-H ) ¥& ( [E= 3445
Bedl ) s eI R (_RiE A Z AR ) s IR (EE
Sigma A F] )o ALDH2 Z 5w SR ( SEE ImmunoWay
/8y #)] ) ;GAPDH, Bel-2, Bax fit & ( 5 A=W A
#] ) ;BCA 2 H&E Hi87) & ( 2218 Thermo scientific 2y
F] ) ;Opti—Protein Marker ( IMESR abm FEARNH] ) ;
TRIzol RNA #2BGRF & (100 ml/ i, 3EE Thermo

(Chinese Circulation Journal, 2017,32:797.)

scientific 22 F] ) ; W5 5% ¢cDNA & R & (£
Thermo scientific 23] ) ;SG Excel Fast SYBR Mixture
(Plus ) ( RiAETAY TRBOARAFR ) s 514915
I Ut BRI A D AR AT PR A W] B (R 1),

B R E S| 455

ERBR L TFHEsI19(5° —37) AR/ bp)

ALDH2 Sense:GTG TTC GGA GAC GTC AAA GA 187
Antisense: GCA GAG CTT GGG ACA GGT AA

Bcl2 Sense: GACAACATCGCTCTGTGGAT 137
Antisense: GACAGCCAGGAGAAATCAAA

Bax Sense: GCGAGTGTCTCAGGCGAAT 144
Antisense: CCCAGTTGAAGTTGCCGTCT

GAPDH Sense: TACCCACGGCAA GTTCAACG 122

Antisense: CAC CAG CAT CAC CCC ATT TG
3E.ALDH2 . ZEER{ EB§ 2, Bel-2. B kB 40fRE -2, Bax: B B 40fE -2
183% x BB ;GAPDH: HihE -3- BER S8

R A ] . 43R BRI ZA T IFEK 5000 Ulkg, 7K
BB 40 mg/kg BTG, BRI 58 42 5 F M st B
HLOMEE T 4°C K-H 3P, POsBs o B % R i
W, SRIEH HA G EFL T Langendorff 2540 I IR
ZG5, ARIFEETEE 7120 90 emH,0 (1 emH,0=0.098
kPa), 37°C K-H EFFEHEL . % BL-420S R4,
O AR 200 s T BREE DA O AR A ZE 0 3
N, T ERSE P A 80~100 pl 7K I8 FE 71 Rij 17 fif H
5~10 mmHg ( 1 mmHg=0.133 kPa ), idstOHE . A
DEE NS SE G R B FL AL T2
FL, HoAh 3 HLEFLATRE L . IE R AFLEHER K-H %
150 min;1-R 21 K-H A EHE N 30 min 5, Z5FLAT
R 57 30 min, 2% DA K-H ¥ FFE 73 90 min; N/I-R 21
5 A-R A 0Z4T e rT /R (200 pmol/L ) 5 BRF
( 100 pmol/L ) Fi¥#EVE 15 min, kDL K-H W FHEW 75
mino FFE A T, 353 O AT 1% Evans—blue F1 1%
TTC A ta, P4 70 JIURESE T R E

M sh S 250 MIsALE R IIhe, 58T
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TESRFE N 30 min B ( Z5FLATIERPRAE ). Sl
15 min, Hl 1ML 30 min A FREE S 30 min, 45 min
LD ERIEE(LVDP), ADENE LT/ IR
W% (xdpldt,,, )o LVDP= 25005 ) & i il -
feE RS IMERARE . BTN g0 sl JE I F
PIE R L

FRHEVE O AR H LR A 21 B AR B0 U P
TR PO HESR (VA ) H BRI ] AL a]
Gt E MR, EME O E (VT), O E G
B (VF) KAEFMBFE, LIFE VT 8 VF J5 3 3 4
K UAF TR H SR O AAE R VT 8L VE 11 46 H5 .
DARE PR (RA PR ) k4l CURTIS PE4 5
Z 040 <50 D E MR 1 43 :50~499 4=
52 43 0 >499 A MRS 1 BEATRAE M VT 5%
VF;3 48 KT LRER] AATIRE M VT # () VF,
P IS T AR N ZN T 60 s34 732 n] AT PE VT Al
(8 ) VF, PI&HHEA 60~119 s;5 43 AT 174K
VT ML ) VE, BEBHEAIINA T 119 556 45
ANFT AT M VE,

0 L 1% Evans—blue 1 19%TTC X 4 4. ¥E i
S JE AT B RE T AR R AT R L E R As L, 1%
Evans —blue, 1%TTC 733 3E4 794 (0, XA 1E 5 X (3
Wt ), BRI ARSI X (L0 ) SAEFE X IR (K ),
JH e 1 ZS AR HLATUR #1155 A Image Pro plus 7.0
BRI T3 133O AU A X R e i X3, LAC L
FEAEIX / Sl X 3% ( % s O NUESE E 4 L o

SR 9 A i o - R A W EE SN (qRT-
PCR) J7iEM 2 kifk ALDH2 | HiidT- 5N Bel-2
DL AR P T2 P Bax 5 A BEAZ IR (mRNA) AR
K WARTPEUHARA, B 100 mg OAUAHZUIA 1 ml
Trizol I A, FEVKIE EFSIHK . HE &0 10 min
Ja B EIEW, 4% 1 ml Trizol LA 200 pl S 405, HiIZY
E Y 15~20 s J F s B0 15 min, B K A AR 1
ml Trizol AIA 0.5 ml SN EE, HifEERA) )G = REHE
20~30 min. = 3 B0 5 FH P vt T s U DT
VE VRN S5 A TR sk . W SYBR Green 135,
qRT-PCR ¥ 342 7 % & 4 95°C 30 min, 95°C 30 s,
B GRE N 62°C, 72°C 15s, 72°C 2 min, ZHP"
HhZk B4 CT 8 CBAS RN E NG E 53]
TRV W AR I i 8 17 B A R B ) e 25 R
270 FORMIXT Rk, LUH M —3- BRI A
( GAPDH )N Z SER A rhR X

A B B3 ( Western blot ) #5 I £k ki A
ALDH2 #E . HU TS Bel-2 LUK AL I T Bax 2

HY K 80 CUKAR L ARAS, % 100 mg L ILATEY
TIA 1 ml RIPA @5 R0 24 0 LA 26 1 gl 590, 78
K B s, REBOFNE R AW, AR
VAL HEA TR 0 B R . FRUK S o U SRR
BERE B M — P ACR IR IR . — P
HERIGHE FHE P2 h, BJEIA Chemilum
—inescent HAR S FAWIEHEY) (1:1I1R5]) ) 1Efk2rk
Feifg R G i TR S A .

Giit22 00T . I SPSS 22.0 Stk v B ik
rgeit2a i . BdE a2 KR A GraphPad Prism
5.0 5 Image Jo IERD AT E RIS = AnifE
72 (x+s)F~, LVDP, =+ dp/dt,, RAFEZNE 7
20 M, HAadLal FbBCR AR &K 7 2293 B LSD
A o AR IR A TR A o BRI Y 4351 5K
[B] B 7, 4l A He % R A Kruskal-Wallis—H #k Al
Ko T 8, AASIE o ZKUED. HBOROR s
KR K 80 Fisher i UIHER 1L, P<0.05 %
INESFA G EE X

2 &R

2.1 HHKRFECONFEFERES LVDP ) +dp/dt,, 1L
B(3R2)

X LVDP (520 . Bl 25 B 0] (O HE RS, I8 410
LVDP %40 R #a % (P=0.000), Hi44 2 bk i K
PR G LVDP, MUK TRl A BOE# 4% (P
<0.05 ), NA-R £ F 3 1 30 min 5 7 3 1 45 min 1)
LVDP 55 T [mHa] B I-R 405 A/I-R 44.( P 4 <0.05 ),
X+ dp/dt,,, BRI 1-R ZHFRE T 30 min A2 45 min )
+ dp/dt,, BT A/I-R 4 AT NI-R 41( P <0.05 ), NI-R
ZH PR 30 min Kz 45 min (4 = dp/dt,,, 95T AI-R 4,

S G (P <0.05 ),
22 BARBEHEENOERE KRR, WK
PR RA PR B LA (3R 3)

IEFACEEMWRAE, JC VT, VF k4, NI-R
ZHAN A/I-R 2 B M LN EO R A e (P
5 =0.000 ), {H4/0F I-R 4H( P=0.03,P=0.02 ), N/I-R
U AN-R 5 T-R AL VT VEF KA RBER (VT
P=0.013, P=0.005;VF:P=0.009, P=0.034). I} 44
% (VT:P=0.000, P=0.000;VF:P=0.011, P=0.005 ),
5 I-R 41 %, N/A-R 4181 A/I-R 411 RA PE4 %
K (P=0.000, P=0.000). N/I-R #HY5 A/I-R H2EHTC
Giit2EaE X (P=0.771 ),

S
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KAKFOHEEES LVDP & + dp/dt,., BILLE( x+5)

=] EEA (h=11) I-R 48 (n=11) AI-R 4 (n=11) N/I-R 48 (n=11)

LVDP(mmHg)

ERPRS 112.76 £3.79 108.76 +4.54 110.31 £5.58 112.38+5.96

HRIM 15 min 108.34 +3.96 57.68 +3.23" 57.21 +3.94° 57.58 +3.08°

R 30 min 104.45 +3.42 67.85+5.19° 68.88+3.11° 69.01 +3.85°

F#E 30 min 98.83+4.16 75.77 £5.33° 83.35 + 2.88" 88.95 +1.75™"

ST 45 min 95.47 +5.78 72.34 £7.49° 80.98 + 3.89" 86.13 +2.38°*
+dp/dt,., (mmHg/s)

BT 30 min 2934.00 + 267.88 2076.44 + 115.68" 2272.63 +224.32" 2655.38 + 122.46""

BT 45 min 2869.00 + 246.39 2042.32 +91.34° 2247.18 + 197.56™ 2573.45 + 188.78"*
—dp/dt,., (mmHg/s)

BT 30 min 2409.45 + 197.49 1723.81+218.87° 1892.35 + 196.58" 2040.00 + 214.22"*

BT 45 min 2312.65 +159.71 1589.54 +217.61° 1789.18 +118.11™ 1977.63 +221.36"

JEI-R A BRIMBEFE N/I-RAE. Borth/REMBEETA AI-R A BRERMDBETH;LVDP: ZO0FELREE; +dp/dt,,. ZO0EREEF/ FTREREE,
SIEHALLE °P<0.01; 5 I-R AL °P<0.05 °P<0.01; 5 A/I-R #ALEL%E: °P<0.05 'P<0.01, 1 mmHg=0.133 kPa

SRAARBETEMOEAERER, HERBEE

Kk ALDH2 k3, A/I-R 4Rk 0, N/I-R

RA £ HI L8R — e RE i ZH 1 A/T-R 21 Bel-2  Bax A48 . 5 I-R
wY -R% -R4 -R 4 R ,

2 (n=11) (h=11) h=11)  (=11) H b5, N/I-R 2H LA X A/I-R 24 Bel-2/Bax [ kb
EHRE (D) 208 (156) 493 (140) 257 (52)° 267 (84)° 3 3 SR Y
VT BS72 " (s) 0 (0) 72 (47) 0 (29)° 0(31) {HIHER (P 3y <0'0§ )0“ E“{{L{Ejtﬁﬁ N/I-R 2
VT 4R [ R (%)) 0(0) 11(100)  4(36.36) 5 (45.45)° 5 ANI-RAZESFTLH T2 XL (P>0.05),

VF B$72 7 (s) 0(0) 43 (73) 0(0)° ooy
VF ZER[ (%)) 00 7(63.64)  1(9.09° 2(18.18)
RAFES " (43) 10 5(2) 1(2) 2(1)
IR 18.27 57.36 2208  23.14° R

SE-R 4. BRMBEEEAN/-R A BITH/RELMBERETE, AI-R 4.
BREFERI ST 4R, RA. (OARRE VT =M UEhIEE, VF. OEEED, WP
H( WUAIEEIRE R, 5 I-R A% °P<0.05 °P<0.01 I-R 4
2.3 HARFEONFESERA R (1)

NI-R 4] 45 %€ 18 F (3495+125) %. A/I-R N/I-R 48
ZH FF BE I R (4797+122) %, K T I-R4
(5551+143) %, ZFAGI#EL (PY)<001),

AI-R 4

N/I-R HAAETRI R /N P<0.05 ),
2.4 FHONHSL R A ALDH2 L & Bel-2, Bax
TR (K4, EI2)

S5IE R H g, 1-R 4 kiR ALDH2 %3k
B />, Bel-2., Bax AU IR IN; N/I-R 414k

SEI-RH. BRMEEEA;N/I-R A B /REAMBFETH;AI-RA:
REFRMAEFA, THEXARER, RNAEFEXALE, BEXEAKE
&, n=4

BEED & A4 R0 1% P REM 1% SHE SRR Ra B

FEKXROIARLHE ALDH2 BUE Bol-2, Bax Fix&R(xxs)

iz EEA (h=3) I-R 41 (h=3) A/I-R 48 (h=3) N/I-R 48 (n=3)

gRT-PCR

ALDH2 0.079200 +0.007300 0.045500 = 0.003600° 0.038700 +0.001100 0.065700 + 0.005000

Bcl-2 0.001022 + 0.000035 0.001228 = 0.000060° 0.001391 + 0.000095 0.001410 = 0.000000°

Bax 0.003228 +0.000174 0.005563 = 0.000327° 0.004613 + 0.000226° 0.004425 + 0.000478°

Bcl-2/Bax 0.316 +0.006 0.221+0.024° 0.291+0.020° 0.320+0.034°
Western blot 44

ALDH2 0.994 +0.053 0.214 +0.025" 0.160 +0.032 0.514 +0.081"

Bcl-2 0.396 +0.038 0.624 +0.031° 0.957+0.124 0.926+0.111°

Bax 0.473 +0.046 0.792 +0.044° 0.601+0.073° 0.679+0.106°

JE-R 4. BRMBEEEN/-R A oIt /RERMBE#EEE AI-R A RERMEETH, qQRT-PCR: LN EEWLHE R - BEMHERN; ALDH2:. 2B
S5 2,Bcl-2: BikE4BfA%E -2, Bax: B kB 4HpRNE —2 183 x & & ; Western blot: & B & EENH, 5EFAHLE "P<0.01; 5 1-R AL °P<0.05 °P<0.01; 5 A/I-R

4BEEE 'P<0.01

S
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I-R4E EEH AI-RH NI-RH

ALDH2 |- -‘l I_ + 56 kD

GAPDH |—1- | |-f-| « 37kD

GAPDH |-I-| ml « 37kD
oo [ [ ] [ 20
JE-R A BRBETA NI-RA. EoTH/REMBETA A/I-R A,

BREBRMBEETA, ALDH2 . ZEER EES 2, Bcl-2. B BB -2, Bax. B itk
T4 —2 4% x B8, GAPDH. HidEt —3- B S

BERE s AXR O ALE S S E kR

3 g

IR/ op e QR G oY sS I 1=  1
FEAE & e AL T B R A 7 g AT
AR B AIRYT BRI RGT 43 SO IR SR B 1) gl i
DL, BRI REBG R . HAE iz 3 1l 3 Pk
BRI, FEREFE MIRT 19K . JE T R i AR
PRIl LA AL A (NO), 5L ST RRFR L,
fiE.Co LA P9 55 A5 AR AR 24T (cGMP ) AEpiidY
o T M A AP, RO IERT G M, BRAKC
WIAES . JERTHEZR (200 pwmo/L ) 2 20 i s L) %
LRRIAR = BRERARTT (ATP ) BUSPERITETE (K ) FFIL
N, AN K\ I TG 1S K AN . I A
SEHR AT EE (APD ) 4%, Ca™ PITIA>, M
WA NS Y, ERRE 2R A R, Pk
ARG MG FEARS B fer, 5N UIE PR R 30 ik i) o
M= A O RO FH . R Ky (BB TS 5
T Bt FOE B A LA PR T AR, Sato 45 1)
RIRHE (100 pmo/L ) J& AT Hi/RALBETT T bidA
Ky 138 F1E LT BES B B RGO ILAR B PE T,
5|2 T R R e 0 il NS 7 YA 2 N (VS ]
TR X ke o PR A 540 1O LA AR VR
FAEVRBUESE ", RRR K EEN RS ST
B ot P A4 B 220 A R RS e afn i A B O LR
AL, T R e I A PR AS [ B

ALDH2 7E 0> L 20 J 2R 44 Hh 3% 8 T At
FRIE A, HFR LR B 4- BT
I (4-HNE ) DA B3 480 A H 3k 2R Geask 20 LA i
F G 1, 2002 4E, Chen 28 " R 4w A T
ALDH2 7EALA P il B H i A W% fad 7 p e %5 &

BRME R . kiR ALDH2 263k 1k /0t 2 H Rl &
IR A PR G 2 24 A B B DN 2 — TP TR ok AR
ALDH2 7£ MIRI J5 i 5] T AA5 Y6/, ALDH2 iy
RN, O WU 20 [RlEE, ALDH2 7E
PUIAT LA ST 9 RE S 1 Tt HA S /R 1

ARSI R G AL B 2, [R5 A L Ky
HIE TG AR (100 pmo/L ) 7E [R]—S256 44 F #F
T8, N/I-R 41 P 3 1 i 5 1-R 4 4 b LVDP,
+dp/di,,, B TFE (P <0.05), LIS SE R
B (P¥]<0.05), RATEHBEIL (P <0.05) N/I-R
20 H B FHIRCRAIE T A/-R 41, BEsE M, e
Al R AR NO AR K 3838 FFGR 7, 38
ARG PUEARR, e a1 0 A A P AL
2 (1 T M N ORI S AL S T 2 AR B AR
feat e U @k s Z R S HLE, S NO-
cGMP i&48, BRARAALNI S, PREFZRRIIARTIRE, W
O JULR A PR P 48343 O

TEIE R OIS M N 48, Zekifk ALDH2
b T A RO AS P ) Bel-2 A A UK ik P
FE U LA AR 37 380 ke o P E T B B, Bel-2 Rk b
], I DR 1y 194 2R AT A ) s 3 2 A4 L O )
4z Bax J& Bel-2 WRIEREEH, w5 Bel-
2 U IR IR AR, TG Bel-2 MIVERT, feik
JAT. B, BCL-2/ Bax M35k HIE YL E A A=
FHET P, R ER, NI-R 2Rk
ALDH2 Fak s, #1480 T Je vl #o /R v] REE o 14
FTLRRIAR ALDH2 (3358 2% MIRT (PR VE A
KMo A RHUIA R Filb—2P B, Zeki{f&k ALDH2
A BRI IR RS P ARSI 20K
T A A 79 55 95 700 DA K KATP 308 3 4 S 4 41
FXTJE v] Hu /R DA R 28R4 ALDH2 i — 25 58 S5 45
Ve AN AEHTR T Iy, JE il R SR —FF,
25 )5 Ab 3T AT LB sl LA B PR T, 1P
JE AT Ml /R T R 3 00 ) 200 L T T AT i PR 3 0
WU BRI VEH . AR RM, Zkifk ALDH2 Af
B L R IR R T Ak 2R T RS I FOXO03a 75 5%
SRR A Ay a7 S LN OS5 e
TiAh, SRR ALDH2 A] DA Z BE AT A4 4-HNE
AT == ) N TS I i o e S 2 E R

KFJe v RPUIH TR AT A LA W o] g
HL (1) J& nl /R o] B8 38 13 #008% NO-cGMP & 4% |
PG Ky M SR AR DA DA T, (2) 8
A bR AT REAE 0 A 2k IR ALDH2 3[R 2 55 3l il
DT T @A, HA B Z HER %Y,
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BRI S A RE I A E A Z BRI RO LR RS

M, FEE, #HE, AR

S
Ig
Hr

e
FIR s RHHEE L LA (CHDAC IR R R2i5 1R (SAHA ) HGE/DRLOIUIBIEAER, 9BAC AL
HEJEE SR AHT R

Jridi: L 60 HEEHINR, FEHL MIEF AL, BFARLL DAUEEA , OUUEE + SAHA 41, i1l #5025+ L/MR
Ja Bk O R, AN 6 Ko RATIARRGHL (HE ) Y ige/ MO IR, 75O RN R
IR, HEEKI HDAC &, /NGO UIAIZIF HDAC WA HDACS fil B - IIERE A EEE ( B -MHC) {512 IR
( mRNA I [13RE K438 s s — SRABFEE SOV ( RT-PCR ORI A2 ENTE( Western blot il

4559 HE Y25 RO UIE RO ANIEAE K . HEFIZEAL . ARG . O UIEIRZL /N A O E AP BRI
HAR . 2D E IR AR B E T ETFARYL (P<0.05), i mbEH AR FARAMEE (P<0.05 ), CUUEEL/NR
HDACs i M B E 5 TIT R (P<0.05) ; LUUEEL HDACS Fl B -MHC i) mRNA K8 (135K P44 238 5 TIRTR
2 (P<0.05). SAHA fEf% B (L HDACS FRik/KF, B2 FIRCIEALEFCIEE B -MHC M3G5F 00/ MO DIRER
CHUIBE( P 3 <0.05 ),

455 HDAC 25 T.OIUIRIER &4z, HDAC #9177 SAHA a4 HDACS ik Mk O R IE
KBIA HENA L CALE 15 OIEYK; JRYTEsR

Suberoylanilide Hydroxamic Acid Improves Cardiac Hypertrophy via Inhibiting Histone Deacetylase in
Experimental Mice

PENG Chang, LI Shuo, LUO Xiao-mei, XIE Xin-xing, XIAO Ming-chen.

Department of Pediatrics, The Affiliated Hospital of Zunyi Medical College, Zunyi (563000), Guizhou, China
Corresponding Author: PENG Chang, Email: pengchang 2006@126.com

Abstract

Objective: To explore the effect of suberoylanilide hydroxamic acid (SAHA) improving cardiac hypertrophy via
inhibiting histone deacetylases (HDAC) in experimental mice and to provide a new idea for prevention and treatment of
cardiac hypertrophy.

Methods: Cardiac hypertrophy mice model was established by thoracic aorta ligation. A total of 60 Kunming mice
were randomly divided into 4 groups: Normal control group, Sham operation group, Cardiac hypertrophy (CH) group and
CH+SAHA group. There were 6 mice used in each group. Myocardial cell morphology was observed by HE staining, cardiac
function was assessed by echocardiography, mRNA and protein expressions of HDACS5 (the isoform of HDAC) and f-MHC
were examined by RT-PCR and Western blot analysis.

Results: The mice in CH group had myocardial cell hypertrophy, disordered arrangement and hyperchromatic nucleus.
Compared with Sham operation group, CH group showed decreased left ventricular end diastolic diameter (LVEDD), left
ventricular end diastolic volume (LVEDV) and increased thickness of inter-ventricular septum (IVS), all P<0.05; CH group
presented elevated mRNA and protein expressions of HDACS and B-MHC, P<0.05. SAHA obviously decreased HDACS5
expression, down regulated cardiac hypertrophy related B-MHC gene expression, improved cardiac function and hypertrophy,
all P<0.05.

Conclusion: HDAC were involved in myocardial hypertrophy; SAHA could inhibit HDAC expression and therefore,

HEIH . FR ARFAILETH (81560040 ) ; 18 X EAFBe iR ah &I H [ e (2015) 45 |; B L PaFe SRHE B E QTN Zm H
[ EEREE(2015) 3108]
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improved myocardial hypertrophy in experimental mice.

Key words Histone deacetylasel 1; Cardiomegaly; Treatment Outcome

OB JESE Z FiuC ISR I b 22 B BE, AR
P, SRR R0 I s L A Y T
O NUEIE R R A DL A 2004, B HBTRR YT
FEBR THIIR . 7 A S5 R Ak B A i To A ok
O NUIEIE RS it . DFFERM, FUsen A &
MBI AT RES S T D UE IR &R . RS
P N BCHRURFRATT IS AL (1 4 A1 BE 2T
JUUREJE 119 2 FE MILTRDRE A7 BT 53430 O JUUIE JE 1 = T8
B I, AT AL ) B WU SRR R
AT L SR PEAE D IUIEE A PR,
UL ISR B i BT (4 R

1 H¥57E

1.1 LI B K4

1 60 H 8~10 JE ELBH/INE (T8 3l S s 2 Bt
W ) B MIER 4L, IBRTFARL . OHUEE
4. DHUER + 2 ORI SRR (SAHA ) 41,
B 15 Ko DAUEEL S T a5 4L E sk (29
i E Sk EARR 2/3), OUUIEJE + SAHA 4155k
SYEEFU E SIS, FIRF 45T SAHA[S0 mg/ (kg+d ),
Santa Cruz, Texas, E[E | gL, H 1 i%E%L
HGF 30 K, BT ARA G 75 A B KNG s 1 4
IEF AR TAEMAE, BREFR L TSR
/N, BRI 6 /NN AL .
1.2 CEFRA R 5

VECEEBL I 5 /N B, AR AR BRI AR B
75% LBEEFEFERIIT MR, 43 25O N A BUS PBS
# (KH,PO, 0.27 g, Na,HPO, 1.42 g, NaCl 8.0 g,
KC1 0.2 g, FMERFRNY 2 pH7.6, JIZKZE 1000 ml)
TR BT -80 CUKARAESS T .
1.3 BZR Ik

10 % KA AR BRI/ NRUE , 32 Vevo 770
FTRR A TR O S IR o R 4 e T R
BUHDIE, BT 4 % ZRFREERH 4 CRE 48 h
PR AT IR R Z LI (HE e fa

ODWVA 535, 2 A E R BOL R &
( Merck Millipore, fE[E WEEZHE T, SHCHK (6] 12
R ARSI H 6 (GenMed, FIHF ) KN4

(Chinese Circulation Journal, 2017,32:803.)

AL (HDAC) {6, 12 FBEFR{UAE 450 nm
WAL A 50 pe & IR A AR (0D ),
PG A R UL A B4 . HDAC 357 = OD {H /50 ug
ES

Wil s - ALY (RT-PCR) : 41X} B -
WLER 2 11 E 4% ( B -MHC) F1 HDAC V. %! HDACS
K CDS #% 0> g 65 X 53151 91, 514 A Primer
Premier 5.0 B %11, B EAY N A S M. Kt
7 HE AT B B R R, 12 F Bio—Rad CFX96 %%
JERE B R A BHE Y. (PCR) S 38 4 s ofie iy
2, HE REMY WK, BIYF ] B -MHC

(F)5' -TGAGACGGATGCCATACAGA-3', B -MHC

(R)5'-GCA GCCTGTGCTTGGTCTT=3', F ¥ /:
176 bp. JZ i £5 . WiAEPE.95°C 30 s, Z8fE.95C
55, B AHEM:58°C 30 s, 39 1EH;HDACS (F)
5" —CAATCATCGGTATGTCTGCG-3", HDAC5 (R)
5’ — CCTGTCCATGACGTTGT GTGCA-3", 7 ¥ K
/IN:144 bpo N & AR 95°C 30 s, ABPE:95°C
55, B KIEM.57°C 30 s, 39 MEH, HLH B - ML
BEH( B —actin WERHNZ:, 5I¥)FH: B -actin(F)
5’ —CCTTTATCGGTATGGAGTCTGCG-3", B —actin
(R) 5’ =CCTGACAT TTGTTGGCA-3", 7= ¥ K /.
104 bp, W AAF:95%C 30s, 95°C 55, 59°C 30 s,
39 MEFR. PR FH PCR AX H A7 5L T pfaffl J5 3
PR RS 3 A B R A A B

A5 ( Western blot ) £« FREUN L
WL E 1, 8% SDS-PAGE BERE/F 5 & 1, B
PRI ( PVDEF B TS, 5 % TR 415 A
1 h 43 5A0 A% Sk J5 5t HDACS F1 B —-MHC P va [
Ak (Abcam, FE[E, 1:1000) K H M -3- Wik
J U ( GAPDH ) Sl 2 si BT ( Abcam, JE[H
1:3000 ), 4 CHFH L%, TBST (242 g Tris §il, 8.06¢
NaCl, 0.5 ml Tween—20 & T 1000 ml €1 /K b, FH
WeERBRIA T pH &2 7.5) WE% 3 K, HIK 10 min, &
Je A SR 1 AL AR L E PR — bt (P42
&Fr, dtnt, 1:5000) it 3% K F#FE 2 h, TBST
PEU 3K, HEIK 10 min; 12 H Bio-Rad K& 531 {Y
PEAFIR A4, %M Quantity One 4.4 B4 T 2047 .
1.4 Geite#srtr

i FH SPSS 21.0 48 it 8443 47 48 1 2% 3 Bt o
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¥R fxes Rom, 2

KENROIEEER LB x5 )

401 6] H A A B0 IR 22 7 22 43 ) o

BELHEER

\ IVS (mm)  LVEDD (mm) LVEDV(mm)  LVESD (mm) LVESV (ul)
br. A B LSD—+ KB, Fem 6  049+003  308+006 40.73+052 149:+003  589:042
P<0.05 NERA G T E L, BFAA 6  053+001  302+006 41.24+053 152+004  6.030.10

LALAEE A 6  082x003 201+002° 30.88+055 145+003 578022
DAL +SAHA 4 6  055+x002° 299:+003° 3957+052° 148+003  6.02+033
Fi& 6.82 6.01 7.35 272 2.89

2 #£ER P& 0.03 0.04 0.02 0.25 0.28

SE:IVS. =/EFE; LVEDD: Z /L EF4EFKREARIR  LVEDV. £ F4F3KREASAT, LVESD.: £ LF NG REIE R,

LVESV: ZE b2 B ARIARIR, SAHA, £ BIRBRFARR, SBFARUEL 'P<0.05; SUHEELALL” P<0.05

2.1 H4/NRO 418 HE 2
oz

HE a2 F L8 15 # A AT R A/N G
WLAHMEHES AR, 4r R/ NA 5] —3k (1AL 1B),
DB JEL] HE G fem] UL/ RO LA AR K, HES
AL, MR, PEBWR(E 1C), B2, DL
JEJE +SAHA 41/ L0 L4 &0 DUIE R4 IE KA

T Usg A0 A AR O UIE TR A2 /)N, WO L2 PR HE
SIFLNICE 1D ),

20 um A  20um aB
20 um @ 20 um @

SEA EFAE B BRFAENC: OPUEEA; 1D L HLEE +SAHA
48 SAHA: FBREFERR,

BER S A RO IARFH AR FOLEER

2.2 HUUNROIIREEM LR (R 1)

O s g RN O NUBIELA /N BUO A2
DYEEFR AN (LVEDD ) FlZE 0Pk R HA%S
FLCLVEDV ) ¥ 8 2L TR FARLH (P<0.05), ZE[H]
b (IVS) BEELEONUIEEH B2 5 TR TFARH (P<
0.05 ). A LEWAARBING (LVESD ) FIA L%
WeE AR AL (LVESV ) (D UIEJE2H SR F AR A
2R IG I E L (P> 0.05), 1 HDAC 411 i 5
SAHA fig % 5 3 4% & LVEDD 1 LVEDV, > JJLAE
J& + SAHA 5.0 WU RAAM 22 748 Git2rm X
(P<0.05),

S

2.3 S/ LS HDAC 15 A (£ 2)

Pk 25 SR R B . O U JE 41/ BRe BILZ 21
i HDAC WM B & TR F AL, WMEMLESR
HEitaE X (P<0.05). 1 HDAC il 5] SAHA
BEME 0 2 FRAR/N BUO UL 2 P HDAC 15, O L
AEJE +SAHA 4 5.0 WUIEELHAH L 22 58 Git2F &
X (P<0.05).,

LANROAEZ T HDAC EHEELE( x5 )

225 J2%¢ HDAC /&4 ( OD & /50 pg &8 )
EEA 6 0.16+0.06
BFEARA 6 0.18+0.07
LAAEE A 6 0.67+0.10"
LAUEE +SAHA 4B 6 0.25+0.08"
F{& 9.37
P& 0.02

3¥:HDACs: A& Bk OB LES, SAHA. = BRI 3K 58, OD 15 X
BEE, SRFARAL P<0.05; 5LHEEAL P<0.05
2.4 FH/NRONLHZIH HDACS F1 B -MHC mRNA
Fikm (K 2)

RT-PCR 455 75 : HDACS FLO JJUAE JEAH 56 56

B -MHC mRNA KiE/K-AEC UL JEELH ) 2 35 15
THRT AR, P 2: A Ge it 5 L (P<0.05 ),
i O WLAE JE + SAHA 44 HDACS Al B ~MHC mRNA
FEIRAOE ) B EALT D AUIE R ( P<0.05 ).

W s BFAA
- B OIUEESR B OUEE +SAHA 4

N

B

=

kvl
=]

mMRNA 48Xt Rk S ( f

HDAC5

3£ HDACS: ‘AR B X CBiLEE5; B -MHC. B - FLERE B E 5 ; SAHA.
FBER SRR, mRNA. SRR, SBFRAL P<0.05; 501
FEE4ALEL" P<0.05

ER &A1 G0 AALR A HDACS #1 B -MHC mRNA Ris &5 n=6 )
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2.5 B/ IIZHZ P HDACS B M HRE KK 3)
Western blot 25 B 2 B . .0 AILIE JE 41 /N KLU0 L
ZH 4 HDACS [ AR B K B3 & TRF A4
(P<0.05), 1.0 JJLAEJE + SAHA 2H /) B0 JILH 2R
HDACS & HRIBAKF BT O NUEELL ( P<0.05 ).

HDACS | w— e G —

GAPDH | e — S— —
20~

N

o

il

Mot )
£ T
B 71

9 05F

<

[a)

T

o

DALEE +

EHA BFAE LHREEH SAHA 48

JE:HDACS: ‘A% 8 & 2Bt 1L 5;GAPDH. H il & -3- B 8 i S is;
SAHA: EBHERFRER. SBRFARAL P<0.05;, 5 UHAEELAL" P<0.05

BERE &2/ RO LA T HDACS BEAFRiAKTE(n=6)

2.6 SAHA #pifil.0o WUIEJE /N RO L 2L B -MHC
EARB(E )

Westem blot 25 -0 . .OUEEL/ N OAIZHZE
DVIBEFSGER B -MHC RN = & & TR
AR (P<005), TCWUIEE +SAHA ZH/NRCHITZ

B -MHC iR A & BT ONUIEEL (P05 ),

B —MHC
GAPDH
—~ 250
]
g .
® 201 1
I
K 151
)
z
A
T o1oF T
T T
£ osf T
<
[<a
0 UHLBEE
AL - N N = I 2+
EEA BFRA LHRESR SNM%

SE:B-MHC. B - W2k & &3 = 4 GAPDH. H i B -3 B i i S8,
SAHA. EZBEKRFERR, SBRFARAL P<0.05; 5 UHBEEAL " P<0.05

BER 5 A0 ROBALR S B-MHC BARKKFE(n=6)

3 iFie

U JE 2 220 IR s (R B A, R0 2
REA 20 1 2 f A — A EE BT, HXHZ
WL R & AR R R LI A4 A H, L CH )
BRI ™ AR, W RIS fL
S5 T X —i R, (ARG AR NG 2,
HrP 2R 11 L AL R 55 R B 1 — i B S 18 I
Jra L R, AL R g L BUKD 3=
S /NGO AU AR R st A2 1) f B
TRV LIRS 1 & AR HL

AHIF Y e B UL JEEASE 7 /N R o UL 21
HDAC #& ¥ E3 m, JoHUE HDACGS (R 5K
FE O HIUIE JE 5 /N R0 LA 2P 8 28 3, X 3R
HDAC AIBEZ5 T O MUIEJE (FERRPE S 7 8 )
Mk, ki, X5 HAMREHE -8, Rk
B, DER B MG H Z R HE A LB LR, H
HIE A LWL 2 2 WAL A oy S [ 2 4 2
RARAS I — X B2 =X, HAERNRAR 4R
SEORUEA LA IE # A= B LREAT LASES TR AR R 25 14 1),
HDAC 9 = ZE R e (8 250 B 5%, AT 5
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Etl 5 LT 5T

R B R Rm A AEER R R Z /N AL E R 22 0E

thEE, AW, KA, R, R, AERE, BBLE

HE

H - RS ST IR BIEHE R (APN BZ X/ N O L EAL 5

Tk YRR 16 KPR €57 /NRBEHLAY 6T BRZEFN TR 20, 4320 8 H516 H APN JEPHEL%R ( APNKO ) €57 /NRBEHLSY
3 APNKO ZH 71 APNKO+IR 2H, 4F2H4% 8 H. XFHAZH I APNKO 245 T ik}, IR 2HF0 APNKO+IR ZH 45 T i bl et
SR IR WRFE 12 JE S IO e SRR . Hl =g . 2 M s RS KO, OO I a O R A O =
g, WAL E ORI ARZ L (HE ) e A0 ( Masson ) Jufd,, SWELAAL0 LSS FI RIS K S EAVOFREE s ezl
AR 1 i B A U o UL R 4 ZE T -9 ( MMIP-9 R APN ikt (22 57

2RO ST IRA AL, TR 4H. APNKO 2H 711 APNKO+IR £H /N Bl SOIH B IS . il =R . 25 16 st A as i i 5
. DERERFEMAOCEERHYABEM (P<0.05) ;HE YL & Masson Je {025 iR 53 HRAL LA, TR 41, APNKO 41
F1 APNKO+IR ZH /SR Co VB R AR LT 2y s SR e 20 Ak B2 3 (e e BRI 45 SR s - X REZHAHLE, IR 2H. APNKO ZH A
APNKO+IR /NG L APN B R, L MMP-9 kB3 ( P<0.05 ).

4516 : APN L2 F1 IR SECOLER, HE IR R IR
KR RS RPN IRIE; DEEW

Impact of Insulin Resistance and Adiponectin Lacking on Myocardial Remodeling in Experimental Mice
XU Lu, LIU Ya-juan, ZHANG Qing, QIN Yi, ZHANG Na, REN Yong-kang, YANG Rui-ying.

Department of Cardiology, Ningxia Medical University, Yinchuan (750004), Ningxia, China
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Abstract

Objective: To explore the impact of insulin resistance (IR) and adiponectin (APN) lacking on myocardial remodeling in
experimental mice.

Methods:16 normal C57 mice were divided into 2 groups: Control group and IR group; in addition, 16 APN gene
knockout(APNKO) mice were divided into another 2 groups: APNKO group and APNKO+IR group. n=8 in each group.
The mice in Control group and APNKO group were fed with normal diet, in IR group and APNKO+IR group were fed
with high fat diet to create the IR model. All animals were treated for 12 weeks. Blood levels of total cholesterol(TC),
triglycerides(TG),fasting plasma glucose(FPG) and fasting insulin(FINS) were examined; heart weight and left ventricular
weight were measured; left ventricular myocardial morphological changes and the degree of fibrosis were assessed by HE
staining and Masson staining; protein expressions of myocardial matrix metalloproteinase-9 (MMP-9) and APN were detected
by immunehistochemistry and Western blot analysis.

Results: Compared with Control group, IR group, APNKO group and APNKO+IR group showed elevated blood
levels of TC, TG, FPG and FINS; increased heart weight and left ventricular weight, all P<0.05; IR group, APNKO group
and APNKO+IR group presented more myocardial hypertrophy, decreased protein expression of APN and increased protein
expression of MMP-9, all P<0.05.
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Conclusion: IR and APN lacking could incur myocardial remodeling in experimental mice and they had synergistically

facilitated effect.

Key words Insulin resistance;Adiponectin; Ventricular remodeling

O AUE IR DR REZ 8, OEYR, O
WURE JEE i A0 A R v, GO JUL 0 B A 200 it 4 35 o
R AR, RO 1R R RBRSEA
Jog BEALA 2o F I A A XA IR B 1 B YR
PO WU A e fE . IFEMFR BoR, RAREEER
( APN) IMUAE B2 k5 Z46HT (IR ) A AT RERE S 5250
FONEA M EER R DY KRR EE APN If
fEIR BHE R SE—L B O NLE M, TR o b
A, Mk, AR HE A C57 /N AR S
% APN B[RS ( APNKO ) €57 /NERUCHWELNT S,
e g EHAE S IR, Wl H o dr, BT IR S
APNKO X0 IUEE AG AR 5000 o

1 #REFE

SCHS S R - B A b €57 /R 32 HLL
KR i & APNKO &6 F etk /N SR B iR rg
AP L, AR UET A SCXK (1) 2009-
0023 ; 15BN ( Western blot ) 1 AH 157 X411
H rE s AR R K R BN W 5 TG A 2 R B 550 0
& (ELISA ) R £ A 22 B R&D A A 5 5 f A
BT HERR 2= Z Y S ol AR iR [ 2 E
Research Diets A ], AgHLRE L 5 60% .

SEG AL (1) X HRZ : 3 DAL PR R 4 A N
F(2) IR 41: mflg R R B A/, 5 S IR
BEHY B(3) APNKO 21« %38 fa R 2 (9 APNKO /)N
s (4 )APNKO+IR 4 : =R TRDEHE SR () APNKO /N R .
RS 8 Ko

PRACRAE: RIE 2 B EIARE, 258 8h)s
W2 A, 4% KA AR RIS, AR BRI,
FH A= Al A3 B ASCRS: 00 i, 37 B AR T st S =R,
ELISA 307 G 25 i i 2. Al o3 B8 00 IR I PR B
ODFE R, SEAOERHRBZE O EE R,

FRAAL PR . B 22 DD IERA K . IR0,
AN R, AR T RAR R L (HE e fi
FA (Masson ) Jeft . FHITSEALEKAE Image—Pro plus 6.0
W HE G €8 rbocs A2 s U1 1 i i A e AR LS

(Chinese Circulation Journal, 2017,32:808.)

LA AE R FREE , I H I %E Masson Je (@ Hu L
U2 D 2 R 5 R I A6 ) 9B 8 D R ) % it AT
BRI de bR O Sy Al S 4 R B
fitf -9 (MMP-9 )}z APN [)50Af eeik, XFFHM:R R
HEFT % B - 20 M. Western blot #50 MMP-9
J APN By ik, B0 LA 2L E T na & 1w i
R A2 g, P R, RIRSER. A
BCA 2 116 I 500 6l B Mk B, B SO 2R
F1 A7 3% e A7 BE IS HL Tk (SDS-PAGE ), %% 5 B fi —
RO, XTREE — BT MMP-9., APN &N Z
T -3- BEER A (GAPDH ), 4°Cid K
&, HWIREE P, HEAMSER IR RS (BIO-
RAD ChemiDoc XRS+ )i b=, X Hr9E 1 &
GAPDH 2541 A 7K BEARLY 2 i 1
BRI« B R HEPTHE £k [ 2 A ( mmol/LL)

x 23RS 2 (mmol/L) /22.5]; OB RS bRfud5
ONFFERFEE COMFER /KH ) e o TR
(ZEOEER /MRE ), ONAERIEAF S (O
JULEM e e S T A/ PR A TR ) O JULZH e st i
CASELHE I ) PR A D T A )L I 7 ] Pl e D v AR
TR FOAE O L/ INSl Dk A8 Fes Sl [ g D TR R /
SPKE I TE L ),

it . R FH SPSS19.0 Ge it ik or#r, it
HYORIAE + bRiE2E(x+s FN, ZAN LR
FHEAR E ) 225007, P<0.05 WESAGH#E L,

2 &R

PUZH /N EROULERFE AR ) L g (1)« SN RE 4
o, IR dPT A EAR bR 3G N, B 7.0 % H i 4
B 2E I G EE X (P<0.05 ) ; APNKO 4 B iH
BAmE . Hm =G, SR, SEBESE. OIFE
i D IEE SRS RN, ZREA SRR
(P<0.05) ; APNKO+IR 4 i f5 WAL 48 b ¥ 386, Bk
SR [ EE AN 22 S Bt 2E B L (P<0.05), 5 1R
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(P<0.05) ; APNKO+IR 41 Hyh = B8, =5 & Ak, =
MRS R . RS RGPS AoEEREHIIE
I (P<0.05), 5 APNKO ZH 4, APNKO+IR ZH
W, SIEMHE. SERS R, RS RIPUIEE.
D E R, Z0FEHEE, A0FEH R4
i, ZRHaE0TEEE L (P<0.05),

HE Jetagh i (1) 2 X B 2R /N Bn] g2 21 HE
GIEESE | TEASIER . SRR 0T .0 LA HEL A i ) 25
Fo IR ZHA1 APNKO ZH /)N BC LA At A 1] 45 44 A FR

7oA /R IR ERFE AR LB ( n=8, X+ 5 )

BT, HESIZEEL, ONUANAE R, T APNKO+IR 4
O WU MAZ 45 RS, WAl . TH%, BRI PR B
TR, O LA B HES AL, DAL — 2
RER, FFH B A A IR

Masson Je o, 25 5 (& 1)« O AIUIBE S £F 4 F0 1.
FRAEG, OIS Rmaa, a4
L, 5XTEA g, WO EF4E7E APNKO 4
Whn; 5 IR 41F1 APNKO 20 Fedss, W @0 JULET 47
APNKO+IR ZiF—340n .

2151 {KE (g) RABEEE (mmol/L) HiB=#& (mmol/L) M (mmol/L) ZREESHZE (mmol/L)
Xt BB 20 27.75+1.77 6.24+0.71 0.31+0.08 6.60+0.47 9.43+2.04
IR 35.85+3.63 7.95+0.67 0.45+0.07" 7.97+0.65 19.38£2.13"
APNKO 4/ 30.48+2.07" 8.156+0.92 0.61+0.06 " 6.70+1.44"" 16.73+1.27"
APNKO+IR A 35.08+5.58 4 8.45+1.06 0.63+0.10" " 10.51+1.23" %4 22.32+257 “*

235 SRR ILEEE () ELEEE (9 O AFE SR (0/9) L EEEIE (9/9)
Xt BB 2R 2.90+0.57 0.09+0.02 0.07 +0.02 33.17 £4.27 25.28+6.71
IR 4 6.87+0.99 0.14+0.02" 0.11+0.02" 39.85+5.14° 29.37+5.15
APNKO 41 4.67+1.03" 0.12+0.01"" 0.09+0.01 39.85+5.94° 29.06 +4.79
APNKO+IR 42 10.40 £ 1.56" “* 0.15+0.02"* 0.12+0.04"* 4460 +6.62" 36.05+6.85 “*

SE: IR BRB IR, APNKO: BB ER AR, SXRALLE P<0.05; 5 IR 4ALEE" P<0.05; 5 APNKO 4Att% * P<0.05

HE %

Masson #: &

SRR IR 48
SE:IR: BEREIMIT, APNKO.: JsEXEE R
MZENGAL HE S@MTE( x 400 J1 Masson 344 (x 400)

PO/ N B WL SR BT L (R 2) : 5%
HEZH L, TR ZH. APNKO 4. APNKO+IR S #E M FH |
VAR BRI SR 25 R, 4SBT e e i L5 48
TAIFR Y LA N, 22 38 G242 L (P<0.05 ).

AT (F2). SXFIEA L, IR4H.
APNKO £H 1 APNKO+IR £H.0>JJL APN &k BH B sk,
DL MMP-9 Ik B B3N, 276 G225 X
(P<0.05); 5 IR 444 ., APNKO 4 Al APNKO+IR
ZH.O WL APN Rk B Ik, 0oL MMP-9 358
B, ZRA 5112 E L (P<0.05); 5 APNKO

APNKO 4 APNKO+IR A

ZHAHEL, APNKO+IR 4H.0> UL APN 323k g — i1k,
D WL MMP-9 F£iRiE—480n, 2R HE5ITE X
( P<0.05 ),

28/ R BB LR IR AT L8 ( =8, X£5 )

83 AR BRRAR mEEBERRER/
B (um?) DE (%) ERER (%)
Xt BB ZH 0.34+0.06 0.62+0.05 0.48 +0.08
IR 48 0.77+0.17" 0.79+0.05 0.66+0.05
APNKO 4 097+0.19°*  0.86+0.04"“ 0.73+0.05 "
APNKO+IR#E  1.02+0.41°%* 091003 2* 0.76 +0.03"*

E:IR: RS EIRIT APNKO: FSBARERH., S5XBALLE "P<0.05;
5 IR Atti” P<0.05; 5 APNKO 4AE%&™* P<0.05
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IF AMPK o 2 15 ALAE F AR, ol i bR 245 sl L0 Fh 7 Bl A48
o, HEE A o2 WM R AMPK £ 5 1E K. FH
BY, AHECF LKB1 IEH B M /N R, LKB1 H 2 i/ 5oL Bk
AMPK o 1 3G AR B R FEAIG . A, el & A= LKB1 6k
42 .0 IE ADP/ATP 1 AMP/ATP 5 FH v i B K T LKB1 1F
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WARIBROD I B ORI R LKB1 Bed A0 IR H
RESEH, Him LG BEP R, Bk, LKBIL 7214k AMPK
HRECHEE . Ah, LKBI g BT 58 o P8 45 CaMKK=2/
AMPK G 5 (35 Ak 5 20 i S 2 1>

CaMKK-2 :CaMKK-2 7 0> JL 41 Jiig v 9 2 ik 5t A X
AR, WA WF ST & BB AE AMPK 435 1k Kk 9 G
YE M, CaMKK-2 i ¥ f9 AMPK Thr172 {3 5 B9 % 1% 1k 2
Dopachrome tautomerase ( DDT 454G E CD74 5%k AMPK
B e 77, DDT & CD74 (4 —ANER, B RiTBm
il P (MTF) A5 AR R B9 R0 e 0 A2 by IR I b, RefgaE a5
CD74 #5476k AMPK"™,

TAK1: W5 NIRAGF A Y22 A EEIERT T TAKL 7E4K
INANERTTEAL sofl 2 PR, BOZLE0 AMPK o VLAY
BRI AAEMRER, Ak TAKL 7] F48 AMPK
Ak RGN IEE AMPK 5ETR 2 BEAHES A 1Ol . JET 9
AMPK b7 LKB1 (976 4L, BHWT The172 {7 SR L
2 ghin k& &AL B 2 / 554y EF 3 AMPK B9iE L EA

VR AN A R AR g, AMPK AT 45 200 it P JI R 4%
TERR AN MU BTG AL, Rl Nt T S 2 i I A M 8 2 . 21
WD BRI R TR 23 1 55 0 Wb IR F B 45 Rl 5o TF3E
TESL, TECo I P R A A AR i, GO IR JULAN I | 2T 2R 40
M AN A AR 24 I 2RI, BARA S S HLL LA
MPAT ORI R AR, (HJE X S X2
JUETEH TRE . 02 A R PR G 1O s
JE53 U A ELAT (R4 VE R 2 I GE R A M ( cardiokines ',
Horp R R A BV AR T 1 (Fstll ), MIF, JREZZ 2
(Uen2), Clg/ MEIRIERFEARE (Clg/TNF), FibAK
HF B WAL ESE T (TABL ). Sestrin2 FIALEF4EAE KA
¥ 21 (FGF21 ),

Fstll: Fstll 2R ZRAG—Fh b BB 11, %K
WEAN SHEAVERKET B (TGF-8 ) MHEMH. (HiEHTF
Fstll SO0EHZ N Fstl3 B RIEMEEAR, B0 EXF TGF-B 1%
VEATVE S . WFERIESE, O S Il o HLskfm & A=A, o
I Fstll ZKE A", Al Fstll Ayl O 6 i il 55 5|
AL, MX—EHS Fsl f28E o LEAmE A AMPK
TG AR O U TN Fsull 2R 17 M A S R R e
TRHE RS BA Hh IR AT 38 A 64k AMPK AR 4 B 08 =373
il OO R A IV 22 4O R A R

MIF 5 DDT: MIF 2 — R 8 37 98 4E 52 N FGe 8 g 285 1 B
WEANIL R F . MIF k280 U4 ih BA2 HIF-1 o 83, O
U 2 A e L P T 8 405 R 1 w8 o MITF 3 P A 12 44
D BECRIER : 75, MIF @1l [ 50 / 5543 W50 0% 4n
MIFE 2R CD74, &AL AMPK, AR 37500 JE X 748 78 1 1 45 B
MIF k= S EUOE AMPK 23508055 DL R A A R Bk >, f
LBl PR O WU T . BP9 R B IR YO
U 2 A e I i AMPK 3G PEREAR, MIF eIKBFEAL, W ASME
£ MIF Af 4885 75 509 AMPK 1% (L3 F ol O nEhRe. Hak,
MIEF AT PR L P ) Jun SRR i (JNKO) 9364k, T
INK AT S35l i P VARG . MIF Bl = 0] G300 I DD RS RS,
ANHE IR T INK FE Sl FRE R ik as . DL B SR ER
TECNUBIBEIR G 7 IR A] 25 B 4850 MIF-AMPK #lirg A 7,

SR P T B2 07 B ) o AR G A ple A%, R R ST b s2 1

MIF-AMPK il 8 Sl i P i A O VR Ve, 25 BRAE
R B TR U, e Ah, MIF n] iR AL TR A2 ik
CXCR4 T F00 U 15 , SCnT360in ™ 5 Sl il 345 = i %
E S T R, RN CD74 AT RS R IIAYT
W1, W ER, FT MIF, CD74 Sl S3808 R 1)
O EEe I FEE I T BB, BRT MIF, CD74 8
B AR DDT, &A1 MIF 58 [ 5 R 30 5 40 A4t # W] 5
P U DDT FEMFL A N B = —ANERE Y, AR i
—Fh I EETR BB . DDT ZE.O LN R ik, 7RO LBk
I A B O80T DDT it 454 & MIF 19321k CD74
DI fih %% CaMKK-2 {845 AMPK Thr'” £ S 9B RR 4L, E 1M
Ak AMPK"', 1R CD74 24455, DDT X F MIF &5 H
B AR, BB MIF JA7 I H B AR RO LR
ERIER T, BT R DDT Al N SR A O IE R e AR e 4
S EAE S L PV A 00 5 ML T BE S

Uen2: Uen2 S22 _F IR IS E R30S E (CRF) KK
— R, Uen2 AT SO NN I CRIF2 S2 R 5 2%
B VAR AT B TR R X D LRV E . AIFSRAIESE, PR
Uen2 ATSERE 430 / 5500 RN 15 16 AMPK, 4k fb T
W) e A BRALEE (acetyl-CoA carboxylase ), &L
2 X AR A AR, e U N B FI LSS L 0 i 4
WG LIRS . IZId AR 13 C e (PKC e )il
FINHIRK CepsilonV1-2 ) BHIT, FMEPERT Uen2 B H T X3
RO LA AMPK 38 B H TS E R . L, Uen2 XF0 L
AR 3V FH A2 20 i 5 /T 32 A& CRFR2 A5, I PKC e i
BEYIM, M2, Uen2—CRFR2-PKC & —AMPK 3 % 7] Jifi %
UL L P 5, (HHREC R PKC e A AMPK 15 L AL
il g A B A 1

C1q/TNF: Clg/ MHESRIER THICEAIEKE (CTRPs ) 5
JEBXZ (APN) ¥JE Clg/TNF, ZEHM G C- RsmbsAa S
HMA Clq R AR ERE 25438 ELTE C1q/TNF B EK T S
FEARSTE, T XU 5 HAt 8 sl 32 A kA S Ry o s,

CERY AMPK A7 99K [ tat 4 BB ATE IR M35 i g
Wi R F s k. APN S A8 G R F IR Y, bl R U 40 i & A5 4
Who APN JE DM REBRAG/IN BB H B AMPK 1B RReRs, Jf:
T X BB R S B . M, IR TR R YL IR P APN
FERA/INR AMPK SEPER AN, HLABIRAR/IN B U 32 e i 1
PRI BRI BRI IESE APN FOBTIR T30 585 %
AMPK J8#5 . S MFIRIESE APN A] 3@ 200 S8 58 S v, 2
PR D SE A N8 g B ke o P v A R o L 1

FRT APN 7 Bl 1L P9 1 & 28 IR e LA 210 1 AL
il M AR SE ARG, ZEWF SN IEER R AT e S Hg s Sk 2 ik
AdipoR1 Fll AdipoR2 Z5 & J5 BAFA W 2ER N . 53 A WFFEIESL
1 Cdh13 ZfS i T— F5K58E 11 ( T—cad Y& APN BT 3244 . T—cad
L2 5 L DX P W S T LIS o T AN L, A O E
FREIE P, Tcad 38id 5 APN 454 1M & Bl i .0 LR
PYER . WF9E R T—cad LAY APN ANfE SO LA LSE S,
H T—cad 4 5 APN Sl c—HFEa] I g0 ) 5808 5 A O = 4
FHAIAAEFE I AL . T—cad 75 APN HKHi Y AMPK B2 1 i
CHEVET . BN RERL YL APN W]/ APN e /N B
WUSEAY -4/ MESE R, FFRE T B MR 1k AMPK . {HJE %%
P[] APN EZ T—cad FHZZLVIE o LA EAFFEIER T-cad 7]
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L5 APN 54 KB APN f.C LA 2

CTRPY J&—Fgr AR A0 A 7, J&F CTRP Wiz —,
CTRPY 7EE AL R BE AR, H 5 APN [RIEPER =, H C-
HIGERIE 25 M A IR 7 51 A 51% I—5k. CTRP9 3%
DR R /N BB I P 2R s O URB BRI AR K, AR T
FERBEAN . KA CTRPY PR 4 FHLCs ILAT A vl 4 il i 22 4 55
SR VER T RIK, (B S FH K AMPK 3l B SIS R 24K 1
(AdipoR1) BHZIMHAVEFN Y. CTRPY [NT RG24 25l
B 2 B INERUIE 285 S 1D IBEAR 4, B AE AMPK 38 %
ARSI IR 2K 1 BN /N U RO T S o A
FAFFEUER CTRPY RIS AEER K AZ 4R 1/ AMPK 3 B Sk
SO UL 455 J P4 & R J52 17 A A 47 ot o P39 4 458 4% B 19 00 UL 241
TIAWFGTIESE CTRPY ATl I8/ — i S (L RS R R
( DshA~L ) AN P 5 o0 107 337 DR s U Hp 2 ot P v
I 77 A D UR AP VE T . BIFSEIESE T 36 49 AMPK Tl i
T U P R P SR AR R T, TR Bt i O L, H
J& CTRP9 5 AMPK 7 i/ P4 J5 9 137 84 1] 5% 28 Ani] i = m]
95[] [25]O

P2 o) JS 22 2 Fh S T 2EL 4000 ) — B A B A TR 7,
PSR E S MREIR R, RG2S 1 MR 2, 1
WAGFR T EZON MR 1, BFEER, KA MR RGN
FHTF /N BURT o 20 Bt PR 3 S A0 LR S T AR AT R T
[ AMPK 7S LI aR, TAiREWT AMPK U g JIE 260 1
BRI Y O o PRANRE SR RO AR, 0 IS 25 m] o i gl 4 /
AL SFERANET, X —id FEIR W S T A AMPK BHIKT
DL RS8R B 155 25 A 2k AMPK 38 B8 7E & AR i i PV E 4R
it g g B,

TABI: 2Z45BIGE A (MAPK) {554 Siiim e
LA AE W) 3 3 A7 AR T T L5 S LK 22—, TABL i/ 31
p38a [FRBEERILSE MAPK @ EKITAL I EZ(5 S . HIFE s,
TABI [ 5 5 p38MAPK H R Ak, 1 Sl i T £ F p38MAPK
] TABL 55 82 LA A F it 1t 0o AL 200 it 6T 7487 765 4 09 S8 L. 1k
Ak, TAB1 A] 5 AMPK 9 o2 ff 1k W 3 M 45 &, p38MAPK
] TABI/AMPK fk & W) 55 45 75 AMPK W36 1k, iZad #2 78
AMPK Bl 2% 9 5 3 R/ BP0l IR 0k, TABI @ 3t 5
AMPK A5 1E FF S8 0 L 9 p38MAPK H iR fb, LU
P p3SMAPK T4k, I e 2 At 1 dke ot UL o 4 265 i ) 5%
T AN P,

Sestrin2: Sestrin & — 28 A X <F 19 W 0175 S BRI A,
Sestrin2 J& Sestrin Z5 %5 PA26 FH X E AR i, B Rew i 5%
T p53 764 P, SN AR K RIE G ARG, Sestrin2 2 [ 7E
PO LN R I e Bl & AR R R 2, A L TR AR
JINBRL, Sestrin2 B A9/ IN FUZE S SR B0 HR A6 T R 0% S 4
Ko Langendorff #7300 IIEAR I HIE 52 T AH H 8 AR B R FO
M, FE Sestrin2 F [R5 (47,00 JIE 22 PR M B 48 (%) B0 ot 5 WA 2
RERERS . LEAh, Sestrin2 JE R R BR 19O IE 52 AMPK I 4k i
B8, S iVE RN IEM] T Sestrin2 5 AMPK (4G, A5
AMPK GBS FUFE S LKB1 2R %Y. Ak, Sestrin2 /50
LKB1-AMPK [ H, FEIGfb AMPK 38 # 1E i PR 4 S i
O T A HE AR 2

FGF21:FGF ZIEAEA T A A A< . A o8 =45 Jr i &
HEEEAEA, FCF21 il A R AU AR s ik, 2—

A ARIGIETT R BbAh, FGF21 ZE5:00 5 I i IG A

FEACE T B R B FGF21, FGF21 Z AT Kik7E

SRS O, O FCF21 FESRAFRET il i

H A3 1 5553 WME R TOME 2, TR0 LB LA 23K 38

BAEK B ESEIAIESE T FGF21 %Gk AMPK 38 i A9 T AL A

o 7€ Langendorff HEE.OARERI N, FGF21 AT g 34550 L

e i S O EGRAP VR FI SR E O T BEVR S, i BELIBT AMPK 3 %

AT FGF21 S0 O MU 1 ™,

BZ, TEALSE I AMPK 7EC MU A= il il PR T4 0 o ]
iR 2R RO U E R . — 7 T AMPK 5@ 4% im0
JUURE R e K i R P RO BRI, AR A P A S iR AR A 0 L
NS ATP AR PGSO WL 55— 5 T AMPK ] 5 2o 3 55 20
LA D RE S AR AP o LA . 4.0 LR I & A= IF, AMPK
AU A VR R O s S n A g%, 9 anid kB BRI BE
R 4 R A T A JUE N B SR AR SR Y. AMPK
AT 535 JUTL L PSS O A ) PR TS ) I SRR AT AR T R T
Ab, AMPK BESSMERRLIRTL (mPTP AT, B P i 5
mPTP (FFRCAT fih Az Al AE T B,

25 B RTIR, AMPK J2 -5 fE i AU A0 32 2 O,
AMPK BT AE5 LA 708 1 550 WME IS R, SR T
ZHCE IS AMPK B9 FIBLT R SE 4Bl . 25T AMPK
Xof e PR A A B O LER P R DG E T, AMPK S HARSC H
G300 1 5553 AR B T R Ry R R COTLER PR AAR
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LRk

—R LA SEBEMIT R G SERT O N REHIERNS S8R

it R

ki, NI, REMER, 2AFFR

WE —FMAA (NO) RO —FEEMES 5T, Bl —=F NO G (NOS) Bi#Z % NOS (NOS1 ), #5575
NOS ( NOS2)FIN T NOS ( NOS3 )= A= f IR IED T . NO {5538 3 3R 5 1R ( cGMP OISR AR B AR Ui R AR 4T
B R B0 (B cOMP (M0 2R BRI 1L, 30k — WSS ) T FiEEE . NOS MUThRERLis ( Al ik
SED . FEA RGN A & OFEAE T AR OISR b (A0 J13E8 ), S 2T AR T RE RS SO A AR, A3
N T AR A (B IRAS TR NOS &R B (55l i, IEHE B MRS AL (%) 7 8 A #E ) NO 38 B R IRYT

DI
KR Lk R ARG 0

—F LA (NO) S NO & (NOS) EEHRIGA I £
Ry GEVE VRS, RS R, A =R NOS, 1995 4F
Balligand %5 LA % 1999 4F Xu %42, #HZ8 NOS (NOS1)
T NOS (NOS3), 7E.O % LA H i 2k 7 2R 2 p 7
Fik, METZH NOS (NOS2) MYFILZ IR K m (i
A B R 1) = A 2 A E LA 2R ). e NOST Al NOS3 A=l
) NO EABAHRL, 1 NOS2 A i NO S 45138 / 45 & A
MY . NOS 2 Fh WA R B AR A B — R 4k, NOS —
RN C i CGR RGBS R AR (FMN ), #&
BRNZENS —RZAFIR (FAD ) 25607 5 FA JF R MR BER AR 124 — 4%
TrRmERR (NADPH ), 1 N o (A WSS ) th L- R520% |
PEA s (BH,), WFEE (0,), WAL ZEIE A4 A .
T3 MR R S5 A LS TR TS A SRR S S AR Sk
6] #REAMVEHR C o GRS RESS IR BB 585 55—
N ¥ (CRATEE I ), @il Ak L- KR L- R
FINOM,

FALRIHCIRS T, NOS i #) 0,” ik T NO /= A= JF
BT NO, fiff NOS KIIf#HEE . BHY 2454 5 R
A 0E - SRR A NO, (EIEFESE AL BHA 1Al LA
T DR S5t P S 1) 445 s P S i f 426 AR 0, 1 e Ab,
NOS3 H 2 I H IR Ak 7 2 e 2z 689 F1>F It 2z 908 B I
FIMIVE I T NADPH i85 NADP, A TS 307 140 5 il 435 44
B 0,7 A IRGEFE, ONOO™ i35 Pt [A A% NOS3
B P Ik, FE U, NOS EE A NO, SR,
TEBIRIM AT, NOS WEEFE 0,7 A ONOO™ /K-
B,

1 NOS1 55
1989 4E Knowlese 457 K i 11 1 ¥k & P NOS1, ¥k fiv 4

J nNOS. SRT, IXFIEEAE A RPN MERR (RGO WLANH )
ik, B UFR S NOSL, NOS1 7ELILH EHAETE T L
AR (SR, (HAFFETLAR /R34
B M. 1999 4, Xu WFFE A B & B SR Y #35 NOST, X Fif
IR NOST REMAEHI LT MAEGZE ( SERCA ) i 15 AR N
FEBS TR EENZ ), AR, NOST WEIE NO 20 LR i 4 2
TR R B S ER AR R, e NOST 3 [R5
FLC LA 45 S5 NOST R iR AR5 5 NOST il 57 i 25 & &
B, IEHDULHR NOST = A2 i NO X IE H O 8 i 45 A& 5k
AR TEM . & NOST 4% NO i F ST (cGMP)
A AL, RO AILAN R A B L TR A 58 1A A TR L DA
200 P9 R ) — b R S P, DT R 4 4 P A
#Ho, MHELZTF, 40N Na'/Ca> A8 A2 5200 ) ¢ SR
B, NOST JPE NO fit #E0o ULET ke, 23 ik 38 Jin 25 (30 A
( PKA WRHSY 52 85 25 11 B BR L (105, 16 2224112 ( P=Ser'® PLN )
FI Ca™/ F5 R RIS T (CaMK 1T ) — #H5 RS2 25 A
RIBERR AL A5, 17 TR BRI ERIL (P-The'” PLN ) kAL %9
FEHE (SERCA ) XMAY M, Akl & B i 2A ik
FIB R 1 A5 0 Jin 2 TVBFSE & BRAE B O E H NOST
It PKG AR O UV 28 11 1 AR IR AL 07 55, 23/24 22581
(eTnl™) FLLFALERE FI45EE A C RIS, 273 2240
i (cMyBP-C™" ) BUBSER AL IR L2 A HUSME, SR iT
BIEEES TR L2 AR SR AG S I At 3 22 T R 40 LA
Mt NOST JEPE NO Al s — WAl Ak EE s il
Jo 538 T A 11 RyR IR0 SR 4% 85 1B, 8] 42 i i
ST PKA 2 AR ( PP ISP/ S0 2 B 8 (R AL,
JAE RyR TPk DL S 38t e N SR A J5E T ( XOR T P A4 ity
ki, NOSI BT A p NO, AT IAF|—A4-H FA il NO )
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WE =YK AR (HNO ). BF3E3RM, #MEYE HNO fi NO 5
SHARPIMIIRE, SR R FIA IR H (RYR
A SERCA/PLB ) ™, A HR S, 780 1358 i X Rl Bl 42 3 ik
e, W R, HNO X0 ) 208 A s il HLA A 25 VEHT
It HATRE T 0 sisiay T v
2 NOS3 {58
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REAEHETN [Ca™),, NOS3 ton] LIt & I3 (Akt) BE 224
B8 1179 o S B BRER Tk, 3 2RO 7 358 90 UL PR 47 2
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TETF OIS A [FIRRAE COZE NN caveolae R SR ),
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NOS3 8 NOS3™", B AR HIRR B 8w , 4589 7 A sissg i .
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