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[#5 Z)8B & WE LML BIEIE £ (Acute myocardial infarction, AMDE5 10d 7.3 AT H EMEL e (B840 R BH AL
AR EAAL, EIK M E EEIGITA H T HATIREIRE MR, LRSI G, BHARZXWELS B EH AR
BARLENE, F ok 3T AL 64 FITEE H & IEH AMI B RITE K M2 BRI A s FRAMIE LS EEA, 07
K5 10d (6~ 10d),3 A BFFABTE BLVE 0225 57 ( Heart rate variability, HRV ) F122 .0 #3872 7% ( Heart rate turbulence, HRT)4%
WL 3R AR AW G, BERK, £ % RIS EEA AR AMI 10 d ) HRT $56532 % ¥ 4A ( Turbulence onset, TO )&
£ % (Turbulence slop,TS) , HRV 545 & 31 2R 1% (High—frequency power, HF )/ B 2 3% ( Total-frequency power, TF)#1 SDNN i
i, AMI f& 3 A XEIEFHIL 10 d BHA BEWE (P<0.05); MZEFEHBE AMI10d N TS IEIKE, AMI /5 3 A TO.

HF/TF .SDNN {EA A % 84K & , L) SDNN>100 ms \ TO<0.TS>2.5 ms/RR S IE ¥ S % BT L, B4FE AMI 10d A HAE TS>2.5
ms/RR A B FZR(P=0.024), AMI 5 3 H3X 3 MEARTEWE RS LEZEE R, AMIFARNEAKREHK G EHFREMHE
AL 5 SDNN HIA5 b 5 P SR 1Y IEA % (r= 0.448,P=0.017), 5 TS . TO HF/TF % A, % AMI 5 3% HRT # HRV
WA ShAZEIS , IR K 12 B #1687 R LA RN TR RS2 25 BURME R HRT R ERKE , {EX) HRV THEE W, G, &
HE 5 5.0 MK W 2 (L ARG TR i — BT IR
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Changes of cardiac autonomic nervous function after acute myocardial
infarction
JIA Feng—peng,et dl
(Department of Cardiology , the First Affiliated Hospital . Chongging Medical University)
[ Abstract JObjective: To assess the changes of cardiac autonomic nervous function at 10 days and 3 months in patients after acute
myocardial infarction (AMI) by heart rate variability (HRV) and heart rate turbulence (HRT).In parallel, we examined whether the
changes in cardiac autonomic nervous function correlated with coronary revascularization and the expression of G [alphali2. Methods:64
postinfarction patients without severe complications were enrolled. According to whether successful reperfusion was received, they were
divided into two groups (coronary revascularization group and non—coronary revascularization group). 24-hour ,three-lead ambulatory
electrocardiography were performed in all subjects for the analysis of HRV(SDNN and HF/TF ) and HRT(TO and TS) at 10 days and three
months after acute myocardial infarction.The expression of G{alphali2 was assessed by Western blot analysis of lymphocytes from patients at
the two time points. Results:The fraction of HF/TF and SDNN increased and TO decreased at the time point of three months after AMI
in both two groups compared to the time point of 10 days after AMLTS also increased in non—coronary revascularization group but there was
no significant difference between the two time points in coronary revascularization group. There were no significant differences in the
parameters (SDNN>100 ms,TO<0,TS>2.5 ms/RR) at 3 months after AMI between two groups. At 10 days after AMI, there was a
significant difference in TS hetween two groups, but there was no significant difference in the SDNN>100 ms and the TO<0. The changes
of the Gfalphali2 protein expression were only associated with the changes of SDNN(r= 0.448, P=0.017 ). Conclusion : There are dynamic
changes of HRT and HRV in patients after AMI. The improvement of HRT after successful reperfusion might reflect rapid restoration of
baroreceptor sensitivity, but there is no impact on HRV. The hypothesis that G [alpha]iZ could serve as molecular marker of cardiac vagal

efferent activity could not he supported by the study .
[ Key words ]Acute myocardial infarction ; Heart rate turbulence ; Heart rate variability; Glalphali2 protein
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2O HUESE (Acute myocardial infarction, A-
M) EEEREE, OIS (Sudden cardiac
death,SCD) WA AERARBEY, HEMETGES
SCD WX RAMRMZANEN, MIRILL A EWAED
REFAL R A AR MO H KW 0 ik & 2519, T 48
REZH SCD B EH LT HERMEEGT R, O3
A% 5 (Heart rate variability, HRV) M1 £ ¥ .0 K E
(Heart rate turbulence , HRT) ¥ 88 &1L E M0 BE B
FHATEE, £ — B b EAE NI E.OUUESE S
B AL E #BRBIE (Implantable car
dioverter defibrillator, ICD) #47 SCD — 2% T Bi i) 48
i @I, Bk E B R I ACLAHT, L HRV 2047 75 %
A 5% & 3R 0> LA FE (Mgocardial infarction,MI) J§ &
PEHA B HRV &8 % ,3 MABITHRIKE .6
AR 1 FEEERKMNEAGETERKEY, (55K
BEENHEMENRBHIRE ST A4 4%, B
AR, HAEG R, AU5RE R0 UL
Cu EOMEEXS A EMATEAETRRD, O
MEESESE B FHAEMRERT 52 FKF Gua
BEHRAMMA R, BRIFRRERE LD, TR
LA AMI RAAIE B E AT RXS, i AMIJE 10d
M .3 H W HRT 1 HRV 593 5 %8, jE bk 32 &
BIGT X HEmR, UK EHERKERES
Gur EHRBE X,

1 #R5FZE

11 —#FH

2006 4£ 9 H ~2008 4F 5 H 7EIRBE A Be i ST B8l
AMONAFR RE 68 B, FHBED 3 AL L. BiE AEEEY
BBAEREA . AERE: BHER 45 5, el
J& .6 AMI B2 E 3 R AE , RE e WIBR U IO B . HERRATUE : .0
A, 1ERTEL FEEESHEAN, RSEHRSEAE,
BEGITRY . FRETEZNERERRT 4 NHA, ZE
B VARRIETTEREEMEZ K Nk ARYT (Percutaneous
coronary intervention, PCI) ARJF TIMI Ml i 3 4%¢; LMz EH
4. TRRRIAYT R, PCIARG TIMI M <2 &, REZALM
W38 BRI TN, T His B E . MABREHERITH
WA AIEIR N E VLA, ADP ZAREHN, B ZIREW
I, {hIT2Z5 R0 ACET 5 ARB 2254,
1.2 Fi#

AEBE S BITE AMI G 10 d (6 ~ 10 d) 1% #aE B
A AMI 3 A}, 28 SEECER KL 5 ml, 432k EL 4 B, R Sz

WITEGE Gun BEMREL; B LBIEENLINEE; 24 h
B0 E /T HRV #1 HRT.
1.2.1 ShSOHERN RA GE Medical Systems 23 A #35)
SOEERMRS, B 7 FFERNZHE DR R, 56
BEZRSEM 24 h sh7S.0m B, W B ¥ SR
BT, JHR KIS Hid,
122 HRV ##55080 (AL HRV 23 ¥k i B 34347 )
At 38 8 47 ; 458 SDNN (the standsrd deviation of the NN inter—
vals ) IE % 5% M 0 38 18] 30§ (NI ) (4 B 7 22 ; RMSSD (the square
root of the mean squard differences of successine NN intervals ) :
FEAHER NN (882 22 535 77 #R1E ; PNN50( the propotion de—
rived by deviding NN50 by the totnl number of NN intervals): #§
4B NN M1 Z % >50 ms MM E L. FORIELR . EH
Welzig SN N AT vE, RIERE H &, A ERE 2h
5L S B R A [ B, ) DR AT P B 48 (FFT) 7 B3R A8 O R i
WE (PSD,ms*/Hz), L5 min —BSHTE (LF,0.04 ~
0.15 Hz) & H 4 (HF,0.15 ~ 0.4 Hz) 4%, 318 i 2 h HF\LF
1 LF/HF §FH8{ES 50047
1.2.3 HRT #8800 B8 Georg FUEFE N BN NI, i
PTG /00T HRT B R . R AR AT
£522, 3K QRS MR 2K, M A2 5 EHR
F BRI <80% , LM = 120% ; F BT E —&E
EFMOE, MARGCHEERL, EEAHRFEE 20 1 RR EIHILL
i BHBREEFE LRREREERE =10 1 24 ho THEHL
ST B A HT I 24 h BRI EME R, 7E HRT!View V
0.60-1 2 /¥ T 4 ¥, BU48 & % %) 4 ( Turbulence onset,TO)
FZEH #R (Turbulence slop, TS ME.
124 BRI Western blot 7AW G, HEAME
B 0, G o BFEREHLIAHLIR 40 kD (Santa Cruz Biotechnol -
ogy Inc, USA), BEHR —47, BRI AIWEIRCEIIR 1G
(EREPEEFEDHARRAR), RAER I EIERE
A, SRR E S F Western blot HEERT G, EHKE
ik, BRI E 2T, DAB Bt 8, F bioscience 2 7] HIEE
AR S BT ASGHAT 7387
1.3 %itFam

R SPSS10.0 et #4754 . T BRI +
bR HECR B R R . A8 LB Mann-Whitney U £
I F Fisher’s exact test 836, AN LB HES 31,
Spearman BAESE REIHTHCHE . P<0.05 HERERIFFE
S, P<0.01 AZR AT FE L.

2 &% B
2.1 WA EH i A R

L4 68 BB H A2 BIFEV AR 3 B
FE,2 BIBE VIR R AR B ERNHERR , R 64 BB E 52
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BORE, Ry mizE &4 34 6, JEmiz B A 30
], P B E R 8 AR R L R, O
WUEFEEAL L HIREE TR X B Z R (FE 1),
2.2 AMI /& HRT # HRV 484789 35 & L& A Bk
B E RN THH

e M3 B AR E AMI 10 d ) HRT 347 (TO
A1 TS) ,HRV ##5 (HF/TF #1 SDNN) ¥ (%A% , AMI J5

3 AXEEIRAR L 10 d B A B & dE (P<0.05) (W
#2);MEEREMHEHE TS % AMI 5 10d A H B 1K
¥ ,5 AMI J5 3 A &% % (P>0.05),T0 \HF/TF ,
SDNN {51 AMI J5 3 AA A BKE , 5 AMI 10d
BAHEE A 25 (P<0.05) (BL%% 3), LI SDNN>100
ms TO<0.TS>2.5 ms/RR N IEHSFHEH#ITHLE, B
HAE AMIIOd W2 A TS>2.5ms/RR R EEF (P=

*1 AAREXHFHNER
e FERK M E ki = PE
IR /&) 24/10 18/12 0.556
() 61 £10.26 64 + 8.65 0.098
S RR (8] i (ms) 798 + 90 850 + 126 0.223
B3 E T %) 21(61.8%) 16( 53.3%) 0.717
BHBERE (%) 8(23.5%) 6(20%) 0.856
EE S M E%) 53.92+5.14 50.73 +7.24 0.496
= p<0.01, * P<0.05
F2 MIEERARFONETRT 10403 ARIERLER
g PR+ R 18 95% A {5 X 4] P
BTG -1.878 + 1.774 -3.814 —2.95-~0.81 0.002
BGAR 3.87+2.018 1.880 -0.32~435 0.085
SDNNa™ 29.65 + 26.50 3.220 8.59 ~ 44.42 0.007
HF/TF” 0.103 = 0.096 3.364 0.034 ~0.158 0.006
™ P<0.01
#3 FmMIESFEASRHZOAEERS 10 X0 3 ARIERRER
T = AR {8 95% I AT {5 IX_fi] PfE
REGIR -1.44 +2.07 -2.693 -2.583 ~ -0.293 0.018
RO 430+271 2.44 0.33 ~ 5.00 0.029
SDNN™ 2873 +26.71 4.167 13.94 ~ 43.53 0.001
HF/TF* 0.096 + 0.068 2.73 0.014~0.12 0.016
" P<0.01, * P<0.05
R4 WHBHOUBIERS 10d 7 3 ABIBIRHLE
P {H(Fisher EHEAIARE)
TE
10d 3H
RHVIR <0 0.067 0.074
BHHIE >2.5 ms/RR 0.024" 0.173
SDNN>100 ms 0.60 0.638
* p<0.01, * P<0.05
£S5 G, BEAFRZNTS HRT M1 HRV KIERHIHE XM
R r Pl
SDNN" 0.448 0.017
EHHRE 0.115 0.558
BRGO5R -0.216 0.231
HF/TF 0.199 0.309

* P<0.05
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0.024) ,AMI J5 3 AX 3 MEIRERAR Y L E F
EZF(P>0.05)(R# 4),
23 HEMIL G, EO ALY ETE HRT #
HRV ### s & Lkt

MEM Gu, EBARBTE AMIJG 3 H 5 AMI
J510d M2 R{L5 SDNN EF S M EMH %
(R=0.448,P=0.017), 5 TS.TO.HF/TF % J& A 3% 1
(BF%5),

3 %W it

OCHERGEEHEREATIENKES
HELL, FEARRBEFRKENEEOEEE
RO, PIRRIL.OUES G B0 R B AT 6
REAR I B R E SCD Ry A B 360, 3l M oF
FWERH,CUEIES BB MARLE M B & SCD &4
WS TREAFNEREATRE AR, &
MARIALLCEMEEZHERIEMzEEAR
# ,AMI J5 3 A HRV #8451 SDNN # HF/TF k{3
BAMIG 10dFREHAR, RUTAMIEE3 A
J& HRV E& B E B R BEIK & 3| IE % K F,
X 5 DAl R R 45 AR RS,

eimEEHEAHRE AMIJS 3 A HRT #8645 TS
MTOEHYH AMI 5 10d B B EWE  FlEZERE
HBH ,TO WH XA ZLBESE,H TS 7 AMII0d
WEMREZ B 30d WK F, W AR TAHE, #
/A AMI J5 HRT A 7ESh &L, BIIM s EHE
WIF [ AMI B2 TS fI TO IRE R B E LR, &
WANKE#FE, B 23 SDNN>100 ms ¥E8 HRV
EE# %% {8 ,T0<0.TS>2.5 ms/RR ¥ % HRT IE¥ &
ZHEA T SCD & fa A A MBm 2, DUX S48 b5 i
FTPILE IE] H %, W] LA K B0 A2 Y ML 2 2B 2 AT LAfE A-
MI BE R TS faAn Rt B A BB, BEXT HAh
IR BEAH R, TS # TO ¥ K B HRT HFE4R,
XA EMRE TR TS 5.0 M & W& fE
HE TR %, M TO 53 BM AWM AT A X, 1T
{1l 33 BEE AT LAE AMI J5 LIRS R M 38 B 2 7T
AR R BIPHI, TS (50 B HPKE "2, Jokinen 551
HEMARBIEL T X~ R, TR AMI J55
ZrafkizERRITHEE, OBFE 121MA57d
#H L ,SDNN HF \TO %84 Bl & /2 4k , fE X SCD 1)
WM EER, TSELCESETdRMI12TALEFE

M7, & SCD ISR B AE4R ,

HRT 1 HRV ¥R B0 lE B E W2 T REA
o, A A B BXFERZE R AT RER A 2 0 0L
BESEER T E R 5| .0 2K A # 2 IR0 5h , o e
B R m AR IE LI B EZ R, LR
JUAITE AR B | O B BEDLAR A AL IR 2 288 A sh3h
AR R e 5 7 A Y B BHNL B B R R S A B, K E
AL ZMH, BEETR LI, AMI B E SR
S SRR M R A £ B o/ DA B O UL BE 8 AR B4 18] 4 R
TS, BT Y I A2 R T LA 9 B B 2 x4 ) 4
o, R S RS SRR R Z 09, HRT £
RBET B EWE X E 7 B3 B 8OE 7= A N R
WRSRES, SEABRZHENEREEDREX, A
WK E AR RIS HRV A 2 78 3R 88 K i 41
BT, BEHEANTEUNEKNERE, CIEREE
R E ML R TR R E B EB R,
B It B T 4 i 2 E g X L ma N BT AR B
18, HRARRKIABBRA PCI %5t ki iz BRI
STRESE(f HRV 8 4RRRIKE A NPT RE S5 R Th
iz EENE T AR, 48/ TR E A KB, X
FiA 4RO E5 AT 665 HRV K 49 B 18], 43 47 B9
FEAREEER X, WHRHILETFER —EHR
ESE, ef Bk i iz B 2 TS B AR % HRV T 8 K
AU E S RS ERERRIKE BT O
UHEFE 28 & 2 R E W & R R R TR
HEELERENELE, BAR¥ERERE AMI 5
24 h HRT #9284k 2 K A TS A9 — A P 37 48 B R
LT X—H™,

G BIHIA G, HAK— AL 3 53 31 55
HRACENEE, PHRETRACBRENER
HWET A R MAENE S HERRNRBKR R, M
A A1 B A, RIREH R EW S
e, BEFTE & B0 B VLA 5 # Rk i b B 41 Gy
BEARAH R HHEEDR, Welzig EEEHR L
B Gy EARBEMEZPA LIMENREWRSETK I
Tk FHREH Gur BEERIXTE AMIJG 10d
3 HW7AE{L5 SDNN WAL ERFHHIEMEX, 5
HRT #8435 TS #1 TO ¥ XAHKE, AT RIS
SDNN #1 HF/TF A B RN EHB A G, BAFEE
MR ER WRES.CEAFMENBE B 2K
P FIM AR, Cu EHRBEBROME E
WA A TR BB E S — SRS,
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