- 498 - AR A S REE Jak 2013 4F 6 J1 55 35 55 6 W

Chin J Phys Med Rehabil, June 2013, Vol.35, No.6

S uy

DR S 70 M E S R E B R R

HoEE XEFE S BRE Mk

L3RR (heart rate recovery, HRR) /& 545 B 2 il K 2 XY
HREAR , S T 0 A8 95 B I 3 B0 138 4 R 2R A A
SEFERE T S HRR X U8 95299 118 1R 390 4 7 HL A
B IO, o TR 40 SCRREE h 756005 AILC ) 03X 2
AT, ARG F B X HRR 3B 26 56055 R0 1 208 2 4~ 40
BB i R TERR

HRR R EREX R ELEHH

HRR 24512 250 h 0 (8.0 R 5 32 2R 56 45 1k )5 7 2
DR ZEE, B R T 18 s 1RGO PR R e A £
ML IRERYH TR R Z —, DIE HRR #Y38 il ml LI T
IR A R GAT RS MGE 3k 5, UGS # % L 3T R IR
(932 SIHAE Frii A5 49 HRR A E—E R 25 532 HRR EAYTT
BN ARSI IEJE 1.2.3 min B0 5T E B
Bl I E ORI 2218, B M40 BERY HRR {8 ( B) HRR1 ,HRR2
HRR3)®) . — ik k, B v 2 it HRR1 < 12 ¥K/min, B i
HRR1 < 18 ¥/min; A6 57 If HRR2 <22 ¥X/min 24 HRR 3 12
Wibm il o7 32 BlEEC R I 2 S 22 5K PR R i ag gk
2 P GH BT SRR I R 25 5 328 3h 45 SRS O S PGH T [
FRAEAZ NG 1430 s AN R T [, 28 TakE
2 R I RE TR U B i 5 R AT R T @ S i 40 iz B
S5 1 min PIAY HRR &S RAEH, BUZERF 80 [ 402
INREM 20T HRR1 2 X K, HRR S % BI85 s 45 5 0%
ANREHGE TR, & 2R RIS B 2 D Re s I Y, A 2
AR HRR 58 2 A2 28 0 P3G A0 (20 o A o 20 055 1 ok 559
e A, 9 HRR S (9 ELAARBLE] H AT AR G, A 2
AR5 5 B RE M 2T B L SO SRR M2 52 1k
W BHEENRA L Bl A 2 & e iss 1 -MIBG 0l
BA25 HRR H M S PER #8728 7B 1 BR 20 16 4k T RE 52
HRR i 200

HRR ®BE 50 ME &R

— HRR 5% 5.0

BILARSE TR E S A IS, O RS A T
18 Bl & O WU I A/ T T St o AR, P 0 e B 2 i
TIIREZ I, B Ak JE R M s 22 B S 80 HRR Wig .
I HRR 58 IR 560098 A8 5 4 R 5 26 3R R0 I 45 SE 3R 119
ML B F" ) Gayda 25" R THFSE HRR 523 6 009 Y
UG HHE, X 4097 24812 Ao BUIeE.Co S8 3 1038 3l 1 of i 50
PORHIEAT M, Zad 38 14,7 SERYRETDH R & B, LLEZ IS 3 min

DOI:10. 3760/ cma. j. issn. 0254-1424.2013. 06. 022
FeGTUH M TATRHE TR H (2010GN_E00221 )
YE# B 510010 M, 7 AN SR BE
EEVEH X%, Email ; lldoctor@ 163. com

HRR “FHIE <46 K/ min K F S0 AE L7 H 52478 Z A2
SAAGEEE Y, IFR R HRR B 4 50 A R A 2% T
DR R A LA B A 4 R AT R RO LA R AT R
MishraZ: 21 437 309 15432 s PHE 25 19 HRR 1550, I
K1 S 47, AR &3 HRR 58 2 0M B HE e A R—48
BRo Ghaffari 250 W58 70 IR BR 1 212 23Rk 56 b A3 ok i 25 B
1Tt kit s ki A 1 208 Bl %, & B ER N R IE H L
TCIEH 43 BT 786, & B0 HRR1 S5 5 96509 (4 45 98 115 il 25 47)
FHIG B A T 56 oo ™ SR 1 T W14 OB e S o R B e 1
RSN H 48% 83.3% F172.7% » Gera 25 M HISY K I, 76
WAz s iR g B PE T HRR1 53 09, & 06T R SHTHE ML
DR 2 4 67 A7 O JULE T S0 50T S 8 v XU 3 300 ) B 4 R A
B, TS 2205 3K 50 & B HRR 53 19 58 3 VR — 2 10
AR

341, Chen 2T BIRIFSEIAH  HRR FABEL I H 84 4776 ik
M5 A G T AR R A A 3R A R IS AL 1016 1] 3
AR AT R K S ARG 40 i 1 2 A el i 0
TIREAT HRR 43 B 3 AN MEAH, 25 5 2% 5 Jok i 8 e A I vl LA R
MCAEER , M55 24 AT Bl 0 5 A £ 3 47 e Bk i 4 ) e R T
B BRI AT 3 e O S [ A TR B 8 v AR R
NP

Z HRR =% 5.0 )15

P8 P9 43I0 22 8 0 0T 20 T SR T A o 2 R a0 e 1 B
BERAR MO NE F 34 2 DR 2 A 2k i Je Horh — AN 2y
TR ELFIN B 5 B 25K FT AR, 38 I 225y M3 5 | B
DI RERZAGRR LR IR, [ 32 0 26 T R 1) 52 451 0 2 Ayl s e 7
i, Dimopoulos %" MM 1 A 70 25 il B 4 8 A48 0
JI e R B Sh B8, & BRI I A7 A O IR AR D) REAS B
HRR 5%, $m O ME [ B2 aE sz, X FO0 il i,
R A JEA 220 T A1 50 A A S 20 36 ) S 2 O R
L IERRBE 1) JRURS:

Sheppard 25171 %5F 78 5.0 J7 B B F T LB, O 1
HBHFBJE HRR BB IR | B 5 HALHUS $8 b5 (FHE B R A
JRFEIRIN TG ZLO R AR 45 ) 2 P AHSOG , HRR 18 9.0 ) 3298 /&
FH, FHERR G, IR N2 8RR )5 90 s 120 s HRR 574 7] A8
SRy 7158 by JR I AR — A TR AT R A, R,
Tang %~ "SVRFFE R BL, HRR1 523 (9.0 1 3208 HOB A 550 1 BE
TORUBS, PR 2 SCRAT TS ) HRR 53 20 1 Bl M UG A R
A — TR A 15200 1 R 4 R IR R 53R S I A )
U1V R TS (R R AR (R AT AR NSRS B 5% B4
Ty 2R e R R TR R B, T HRR (AN 22 5 $45, ©&
S RE AR I A OCTT | TRIRE AT LU 0 ) s B 3 WU
I AT PR PEAG P Jehn 25022058 5 36 FL AT 0 0 5638 2 A
fa R AHE HRR 5116 PR TS 46 R 09 AH PR, & B HRR 5%
SRR B YIS, A HRR (A 1 RELE R iz 3l b Al



A B A 5 EE 24k 2013 4 6 158 35 455 6 1Y)

Chin J Phys Med Rehabil, June 2013, Vol.35, No.6 - 499 .

HIB HTH R ER 5 AR 2 — . Guazzi 252 WF9E T 243 0 )
WIRE#H HRR (5 H 8 25 W .03 B & S BT 25
KA HRR 5 4067 ok W0/ IR SR &7 ok U A 0% E
U R L (B AR S, A T BB g FH 2R 40 23 0 s 0 2 R
55 HRR {7 $2 5 X0 1 52 58 J O 1 BUS PEAG BE 1 AR &
B0 S R R AN AR T R S HRR S W AR SE ™ A4,
Lee 221551 105 5143 1 Fod ik bR AEL Lo JUE UL 246 B B LE 5 4 F 3 A 7
5T, & F HRR S8 H 5 HRR 155 3 I B Ik (5 5

B EIiEzh% HRR B8N0

H a2 25 808 @ re, LU 2 8 %00 (R0 I8 A2
Xof 4 PR AE A 0 ML 76 46 38 ML I A5 8 15 6 TR 3 5 A
FERR R T ZRRSTIESE , i3 S 4k AT fEE T 1 2k
o 25 R R TG 8 SR 42 8K 3 — AL ot T S 800 1 3 R A2 A
RS AR, MG 5 22 SCHRATE FEAZ 32 sl m] LR [
226 H2 5 HRR 87 FRARAET KU | it v 300 TS | DA T ikt
AR R E RS . AT SClk A v K BB BHAZ B R X0
MR B HRR A2, F 1 £ 2020 oz sh Il 2000 i
FRE W52,

(—) RE B % 005 & HRR 1720

Ribeiro 2P VBT HE K 38 19140) S 2o U 6 1 1 2
BEHIL A M B RN B2 | R i 285 8 R Eaa shll k)5
HRR 75 W W48 5 (P <0.05) AR R IR 2 0E , infk 20
(P <0.05) Wit (P <0.05) WE(EFESE (P <0.05) , XS
R ZH AT W AR AL, IR 3z shilll 25 mT DL i vk O LR A
FHHE EMLINEE, Soleimani DR 5 R —8 g
W, RO ERE S AT LU 5 7006 FE Y HRR AE T, (b 13845
HRTEAT 2 T R 6 Y 53V Tl o B U A AT 2 RO PR Y 53
BB AT RE AR 25 B K, 1 46 28 5 A9 4o P DU AN 32 08 JR 8 Y 2
B I xT PCI AR5 B 5d ik 5% i B A R J5 £ 1) HRR R RE L
Bk, Soleimani ZEPHFSY PTCA A J5 3 4 B &2 11 25
T 0L, G MUY O B R A2 T 285 FR S 1) HRR BE 115 3B 4%
o Tsai ZB2 IR 500 W B A2 0] 5 bk 55 4 B4 M AR S5 B HRR (1)
RN, 30 BIA G 1Y B E B REAL A A BRI SRl Fx B, £80d 3
A ARSI R NS5 )5, B AL R B0 R & HRR (H3915
B oA, BRI O R A T 28 7T L1 AR A5 3 B 1
Ak B T SRS E R E R, DIEEE S S
R, Wu S50 FORIFFE T AR RO ME B 52 RN 52 62 00 JUE R 52 F
TNk AL FEA S BB HRR AU IS AL T 54 Bl i3
FHBEWLIY ML BE R 41 ZR e RS LA BRAL, (B i 42 4142 86
A AT (AT s AN 3, S0 I & 4 138 3 7 LA
WoE S, SR ER 3 4B HRR AXT LR s, H
AR R AT T XA HRR S 2 B R & (P=
0.022) , T B FE 42 41 RN 5% g B A0 21 I SR i B A 2HL R R 21 =2
[ HRR HEA S22 , FER L ARG T 54 HRR A
AHZEAL RN

() FREZ S0 T 3 HRR 520

Streuber 241 [ [ B4 BF 9 (14 5 5 0 B 46 1% 42 5
i O B G258 i 138 3 ik 06 A9 0 ) 808 A e
PR, 4531 TR |, Zad kA A7 Sz shIl 2T LLSR 5 ka2 shifit
B0 B E Y HRR 67, Dimopoulos 2551 %ot Ly Wi2% 17 [A]

Wit S At Stz Sl g xd 0 ) 25 B HRR1 AU, 1%
WFFEALLY 24 IR E 52T 36 MNP BRI OIERE T H , 45
R IFIFNZ Sl 2y 238 T4 8 0 o o R 02 Bl i, A
X B W I v T 5, 22 i 257 1] B 5 23 HRR g
1. Myers 250N (OB 26 4.0 77 208 5 BEHLAY M HE R 40
HGE BREL, AT B VR YT RS PR TR R IR R 9062 s ffr il
FEIE HRR | Ve B FE S M J0 5B (I R 8 o, BR A A 0E A 7
T2 A-HBEBE R G, A fa b1 2181 B 0t RS
HRR A By F P00 IE HE R BT R0, BT G0 I 38 5 7 45 [T 4%
A LI HRR B ), SR T R A AT L HER A TR R LR O
MR FE 3K, Tsarouhas 255 HF 58 & 80, 18 MEFE 2 0.0 F1 5
VR H AT 12 AT AN A BB TR A 2 )R, ]
HRR G855 T,

(=) BERZ B HRR 81 )5 % B35 U (45 )

O ERRE S AT B HRR A8y, R I 25003 HRR 66 ) )5
X FRICARA TR WE? Jolly 2 BF5E T 2 5d D NEREE IS
HRR XA BIMANAE , WP T 1070 B0 55 8 34
(BRAMEREA S O AAR ST ALD IR AR 555 ) 78 1T
O NERREIZRATIE Y1732 3h i 56 300 2 HRR1, 85 5% 544 4
HRR 54, H 225 6 (41% ) 2B Z %55 HRR 15220,
Hai 25 7Y Bifiifi 386 1.0 WURE E £ &, 220 8 JA R B I 45 )
HRR 75 3 B & o 3%, ¢ bl 1 3 79 A 5, H 40 i
(10.4% ) B35 F8F 00 8 F 0%, W 22 90 113 5 4387 05 vk &
B, 22 4R HRR EHA) < 12 R/min (Y 58357 55 1056
TR

NEERE

HRR (B E AT 26 R4, WA S 3K, BT
OME A F R TIEE & —Fh A A RO G RIE AR, R I R |
fEf o2 K HUR FIRTHR A A B . XF T HRR F4 BB H
T 5, A 5 e O LA S 2R A S RNBE T XS 3 ) 523 )
HBIFEGE HRR G871, 74 R MIBFITH 25 Rz K
FEREAS B HRR 932 )58 J7 S A2 HRR I 54 % F
B E RS T REZEEL A 530 HRR 53 09 BLRDL R, ‘A TR A
WY, A2, HRR B AT T Wil A Ao i 38 50w i B &, 45
4 HRR 300 A8 R A2 AT R A ST 5 (4 38 1wl

2 % X #

[1] Sharma K, Kohli P, Gulati M. An update on exercise stress testing.
Curr Probl Cardiol, 2012, 37.177-202.

[2] Maeder MT, Ammann P, Rickli H,et al. Impact of the exercise mode
on heart rate recovery after maximal exercise. Eur J Appl Physiol,
2009, 105.247-255.

[3] Okutucu S, Karakulak UN, Aytemir K, et al. Heart rate recovery: a
practical clinical indicator of abnormal cardiac autonomic function. Ex-
pert Rev Cardiovasc Ther, 2011, 9.1417-1430.

[4] Shetler K, Marcus R, Froelicher VF et al. Heart rate recovery: vali-
dation and methodologic issues. J Am Coll Cardiol, 2001, 38;1980-
1987.

[5] Cole CR, Foody JM, Blackstone EH, et al. Heart rate recovery after

submaximal exercise testing as a predictor of mortality in a cardiovascu-



- 500 -

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

rh AR 2 R 2k 2013 4F 6 45 35 45 6 1

Chin J Phys Med Rehabil, June 2013, Vol.35, No.6

larly healthy cohort. Ann Intern Ann Intern Med,2000,132 .552-555.
Lauer MS. Autonomic function and prognosis. Cleve Clin J Med,
2009, 76:518-22.

Kannankeril PJ, Le FK, Kadish AH, et al. Parasympathetic effects on
heart rate recovery after exercise. J Investig Med, 2004, 52.394401.
Hautala AJ, Rankinen T, Kiviniemi AM,et al. Heart rate recovery after
maximal exercise is associated
(CHRM2) gene polymorphism. Am J Physiol Heart Circ Physiol,
2006, 291 ; H459466.

Ingelsson E, Larson MG, Vasan RS, et al. Heritability, linkage, and

with acetylcholine receptor M2

genetic associations of exercise treadmill test responses. Circulation,
2007, 115:2917-2924.

Messias LR, Carreira MA, Miranda SM, et al. Is abnormal adrenergic
activation associated with abnormal Heart Rate Recovery? Arq Bras
Cardiol, 2012, 98.:398-405.

Gayda M, Bourassa MG, Tardif JC, et al. Heart rate recovery after
exercise and long-term prognosis in patients with coronary artery di-
sease. Can ] Cardiol ,2012,28.:201-207.

Mishra A, Mishra C, Mohanty RR,et al. Heart rate recovery as a pre-
dictor of mortality with or without revascularization. Indian Heart J,
2009,61:74-79.

Ghaffari S, Kazemi B, Aliakbarzadeh P. Abnormal heart rate recovery
after exercise predicts coronary artery disease severity. Cardiol J,
2011,18:47-54.

Gera N, Taillon LA, Ward RP. Usefulness of abnormal heart rate re-
covery on exercise stress testing to predict high-risk findings on single-
photon emission computed tomography myocardial perfusion imaging in
men. Am J Cardiol,2009,103:611-614.

Chen MS, Blackstone EH, Pothier CE, et al. Heart rate recovery and
impact of myocardial revascularization on long-term mortality. Circula-
tion,2004,110:2851-2857.

Dimopoulos S, Diakos N, Tseliou E, et al. Chronotropic incompetence
and abnormal heart rate recovery early after left ventricular assist device
implantation. Pacing Clin Electrophysiol, 2011, 34 :1607-1614.
Sheppard RJ, Racine N, Roof A, et al. Heart rate recovery:a potential
marker of clinical outcomes in heart failure patients receiving beta-
blocker therapy. Can J Cardiol, 2007, 23.1135-1138.

Tang YD, Dewland TA, Wencker D, et al. Post-exercise heart rate re-
covery independently predicts mortality risk in patients with chronic
heart failure. J Card Fail, 2009, 15 :850-855.

Guazzi M, Myers J, Peberdy MA, et al. Heart rate recovery predicts
sudden cardiac death in heart failure. Int J Cardiol, 2010, 144 .121-
123.

Thomas DE, Exton SA, Yousef ZR. Heart rate deceleration after exer-
cise predicts patients most likely to respond to cardiac resynchronisa-
tion therapy. Heart, 2010, 96 :1385-1389.

Kubrychtova V, Olson TP, Bailey KR, et al. Heart rate recovery and
prognosis in heart failure patients. Eur J Appl Physiol, 2009, 105:37-
45.

Jehn M, Halle M, Schuster T, et al. Multivariable analysis of heart
rate recovery after cycle ergometry in heart failure: exercise in heart
failure. Heart Lung, 2011, 40:e129-137.

Guazzi M, Myers J, Ann Peberdy M, et al. Heart rate recovery and tis-

sue Doppler echocardiography in heart failure. Clin Cardiol, 2010,

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

33.E61-64.

Nakamura M, Endo H,Nasu M, et al. Value of plasma B type natriuretic
peptide measurement for heart disease screening in a Japanese popula-
tion. Heart, 2002, 87.131-135.

Lee JE, Kim BS, Park W, et al. The relationship between heart rate re-
covery and brain natruretic Peptide in patients with chest discomfort; a
study for relationship between heart rate recovery and pre-exercise,
post-exercise levels of brain natruretic peptide in patients with normal
systolic function and chest discomfort. Korean Circ J, 2010, 40:172-
178.

Dobson LE, Lewin RJ, Doherty P, et al. Is cardiac rehabilitation still
relevant in the new millennium? J Cardiovasc Med, 2012, 13.32-37.
Lawler PR, Filion KB, Eisenberg MJ. Efficacy of exercise-based car-
diac rehabilitation post-myocardial infarction: a systematic review and
meta-analysis of randomized controlled trials. Am Heart J, 2011, 162
571-584.

Jolly MA, Brennan DM, Cho L. Impact of exercise on heart rate reco-
very. Circulation, 2011, 124 :1520-1526.

Ribeiro F, Alves AJ, Teixeira M, et al. Exercise training enhances auto-
nomic function after acute myocardial infarction: a randomized con-
trolled study. Rev Port Cardiol, 2012, 31.135-141.

Soleimani A, Abbasi K, Nejatian M, et al. Effect of gender and type 2
diabetes mellitus on heart rate recovery in patients with coronary artery
disease after cardiac rehabilitation. Minerva Endocrinol ,2010,35:1-7.
Soleimani A, Salarifar M, Kasaian SE, et al. Effect of completion of
cardiac rehabilitation on heart rate recovery. Asian Cardiovasc Thorac
Ann, 2008, 16:202-207.

Tsai SW, Lin YW, Wu SK. The effect of cardiac rehabilitation on re-
covery of heart rate over one minute after exercise in patients with coro-
nary artery bypass graft surgery. Clin Rehabil, 2005, 19:843-849.
Wu SK, Lin YW, Chen CL, et al. Cardiac rehabilitation vs. home ex-
ercise after coronary artery bypass graft surgery: a comparison of heart
rate recovery. Am J Phys Med Rehabil, 2006, 85.711-717.

Streuber SD, Amsterdam EA, Stebbins CL. Heart rate recovery in
heart failure patients after a 12-week cardiac rehabilitation program.
Am J Cardiol, 2006, 97 :694-698.

Dimopoulos S, Anastasiou-Nana M, Sakellariou D, et al. Effects of
exercise rehabilitation program on heart rate recovery in patients with
chronic heart failure. Eur J Cardiovasc Prev Rehabil, 2006, 13.67-
73.

Myers J, Hadley D, Oswald U, et al. Effects of exercise training on
heart rate recovery in patients with chronic heart failure. Am Heart J,
2007, 153 :1056-1063.

Tsarouhas K, Karatzaferi C, Tsitsimpikou C, et al. Effects of walking
on heart rate recovery, endothelium modulators and quality of life in
patients with heart failure. Eur J Cardiovasc Prev Rehabil, 2011, 18
594-600.

Hai JJ, Siu CW, Ho HH et al. Relationship between changes in heart
rate recovery after cardiac rehabilitation on cardiovascular mortality in

patients with myocardial infarction. Heart Rhythm, 2010, 7:929-936.

(f&ml H #1.2013-04-12)
(A G Bt )



	498.pdf
	499.pdf
	500.pdf

