¥ & 1% 3% 4t &

FEIERLE 2016 4 6 H % 31 4 55 6 (25 216 1] ) Chinese Circulation Journal, June,2016,Vol. 31 No.6 ( Serial No.216 ) 613

DEREFAHATEFENIRKEX

E OHRFEER AL ] R T iR, O P BB PR FAl R0 AR, Tl Bk AT AT AR s
Stk DO R R SEAR , FEHE TR T KOS IR O A BN R R s DR R R R R R AL S
PESEARXT AL B HL05 0 SO0, B MO B B RO 7 A R mi L S e T A T 28 S S SRR S5 DR 30

N o
KA LRk DKW SO

HHT, X O AR R Z TS LT
DRI, T SALOEAR GHFH IR 25T, i
KRR R, OHERE SRS AR R R &
BUGPRIMA, I H— LR 0 B S WO AR B TR
VR FH R R A I B B A Al vl RO AR B L A5 A 1Y
INTERE, I O 2 S T AR (R AUF 5 T RE BRI T
BRAS, FIRORRF IR 225, DG K i
JE VAR A HERTE T DUT, EE B WO R
FO AR R SEAE bR S IR L TR
1 BEM OB THERIBIREIEREX

FRebEn rEish () B BRI EBUGH, DEN
CERIAAAE I B, MAZERI R, DENE—F
B AR AL S T P 3 25 AR R I RE R AR B . Hayano 55 1
Wi RR YRS R S T B EURES T B 2L FIREMN
BT, SRR ES LRI T ()
BEPETEECRE . 54N, WA TR LK E L S IhREN
TR B R O SR T (R Sy T R R P

S B SR T AR 5 A T B H O R AR S 1 A G
FEPERG )7 T 250, d0E R 24 h N4 20 min A93E 5 B
CBIRL 20 min Jg2afsi, it 72 A0S N B.O R 5240
LR s o ] T T S8 Y 19 W B e L P
BB AN AT UM AL, 8 T 5 B0 R AR AR S I B A M
SR, AN, WA SRS O R R T, B
A M AL TG B A ZE PR B A, X AR S
K TS BAR G R, SEBLL TR A )
AT
1.1 AR bR

FEEE B W A 0 R A S PR bR R ML R O R AR R
PEAL, #ALFE RR BIUIARMEZE . RR (A 2 22 4935 5 i (E
DL &% AH4B RR ) B 22 2% >10 ms ( PNN10). 20 ms ( PNN20 ).,
30ms (PNN30). 50 ms (PNN50). 80 ms ( PNN8O ) (/4 i
RO E A . 8 A3 SRS bE i SR B U 2 4,
& AT I # PNN10, PNN20, PNN30 ¥{k FAET- B, H

PNN20<87% S&FET- [ 37 T P 2% 1,
1.2 TSR bR

G LR T A M Al S RR AU AT U ( ApEn )
FIREANS (SampEn ) 473 . ApEn f&—Fh kit 6] 751 &
FAEMIT:, Fon TR CRFEM RR B3 ) 7= 24E AR,
MERM ARG A% . M REALIRES s 17 ApEn /N2
L R AT TR E . R B0 SampEn W& ApEn 315
AT B B ILEC G AR

AR SR IC PRI RN T B AT B w45 R R
S P PEFR AR LT SR, Cygankiewicz 45 "V X} 155
PR O e (O ) RS BB Bl 2 4, L
AR RSB TCT S, R BLTCIT SR T Y
TR A FE, 458 B8 ApEn < 1.68 H RIALT-Ric 5 T H:
flu s (40% vs 12%, P<0.001), ApEn < 1.68 J25EiftzH
BEOHE RS AR RRBET . ORI KO A SR AE T Y il
SETRIMR R, A S S ECIANEE RAF I T _- iR 5
1.3 BRI

T B0 0SS T A BT AN AL % Bl 0 B A 1 43 #T
[FIREEL S TR A Sk e To )P S B BT A oA . @
WA AL HrR A OB SRR B RO, RTZ T
WHGEE (IraEdR T35, MY TR ). RIR (HheE
Giim TER TR ). WE(EIAHRS (T s 20 TR i i
[l ) A (159 h, TR ARRAOIE ) P [
HAPGT 2RI T B A TR, A5 P<0.05 T sl HoAT B 1o
M, RZWTE .

Corino &5 PV ER, ZBUFEEE b B R 5 000 S0 R0
RN S S BB A, WICP S E R
LFEERE o DRSS RN SR R BT A/
F RN G B SRR, UG M, e
SHCRAT BT AR W R BT B T R R N, T A
XA ™ EE B A HEAE A S R G N e A O UL
FEAC)G A0 D) RE N sk . PO R 2T R T &
MIfER R 7 MRk G HOR AR A B 3, B

PEB AL 116011 IL TR, FOEEFICARRSE— B LN

VEFTRIA : PN (EBEREIT it =Ry O H AR P SO Email : yuanjunsun@126.com 3HIRAEE : ¢ Email: yunlong_xia@126.com
HREMES RS SCHRFRD : A SCEES S 1 1000-3614 (2016 ) 06-0613-03  doi : 10.3969/j.issn.1000-3614.2016.06.022



¥ & 1% 5%t &

614 HEEFRZAE 2016 4F 6 A 45 31 % 55 6 (%S 216 ) Chinese Circulation Journal , June,2016,Vol. 31 No.6 ( Serial No.216 )

2 A BEL 790 R 5 3 T RS B O = R A E 2,
RATAF BFFE WAL T 4 Rl R e R 258 ( RFTIER . R4E
1 HURBE S FNZERINAK ) KLl by 88 B O R AL
HARSAEAR T TRCR, 25 S /R 46 i 30 A5 PR 7R
DA EMSCAER T LT B SR ', (A2 5%t
RATAF $dlg it — 25 i & B, B 32 A B 70 #0465 25 -3l i
FEPUAIE R by E 455 S UIRE T A 25, R &
TR HEILORARNE, (2 B AR E AT R oK
BITCPE, R RLOERINM, B BN AT BE A F
FHESEE b B R KBS
2 EROBEREEHTRERRIEREY
2.1 EM RS R

LR (ER) Al e LU M, (s
HFFE—E T NHEE, RRBMERWHE AR KES,
HETA S5 2 AR D IR R F A6 = R " A
Pz L R M QRS FEE L AN R L A
(AT HARFIE R B, 25 RT3 A S e B 5 L 0 i () B R) 937 5
HXF I RER R M EL 5 A DGk

Bas %5 "Xt 107 #1452 S48 AR IT I & = R B E
ATIFFE NS, AR MR F R (CoV) AERE RN
AR, 30 SR A /NS B AR A B R EE (BS(A] < 0:00~6:00,
6:00~12:00, 12:00~18:00, 18:00~0:00) [ FA%k, 144
WA ARIEZS, CoV=brifE2E / BN B ZE 1 BEA-E3
FRE 2 SCERA MO FETE AR 3~6 D JEZD
ZE ST A HOVK S E B T 15% . SR BN, & BRI
WG BB A AR AR A A AR e R = R AT
W2 WA BB TCREIRFR IR, ZIRE TR RE R
AR A (B FUAI0R A AE— H NAEXT 5] ) 2% A
SO UL 4 Al N7 T PR 2
2.2 SEMEE MO H AR AN

TR, FRor A R O AR 1Y & A R REA 7 AR I i)
B AT BRI, (H DT EAE O B I8 0 10 38 B A X
fap o, RO HE = PR & VERTIR), i) B AR, Maron 25 1)
X A AR 0 I A B i (1CD ) 1Y 63 i AR AL UL
BB, AR A B DA R B S ——= D
gt (FH ) /0 (Z8) e, RBEM / EHi
W EAERRIFEE “HEHL”, TRERREDE, 28EP T4
J5 BRI TE, RAEE T 14:00~16:00, {HEARHLH 4 K W]
Wil (RIXIEHFSEHT (JC 1CD BHR ) oA 24 o AR R R0 UL
B O RS S e A s () A AT A, R R R BE i s T
7:00~13:00, FFIA kAT BE- 22 B 22 06 M (0 B AT {4 L 2%
[ iy S S

BB G B O R R B R AR BR 24 h NAEAERT 8] 53 A
254N, RREHAERR S, AFE X 233 BIRLA ICD 1 &
B TREVIIEST, 05 VAR H R AR E WAL
SRR, VAENIL R 753 R/ SEiE, 8 k4E
PIRERA 2250, 1 A (93 %), 11 ARz (831K ), 6
At (39 ), HAWEMET 2R, WASTHEE AL
PEEMEOAE T H A SIS R R R R RO R
o/ E R AT A Y R A AR, EAR
R HRIRAME 18°C, (I RERRF I ZE 22 7 sl o H F
TR, HAADCHZ . R En . s, BRI E

ERETRES S5 HAp, NIz R At M4, &
JE KA B ik — 2B 4K 9T, XA, Chung % 7 7E 1998 4F ~2012
AEXT 88 FIELD AL M A O S O UK R AT RE T, bk
A 106 EEE AR HEM, F. H K 2F05E
22.6%. 41.5%. 16.0%. 19.8%, BZ T @k, HEZHE
A3HT iR I 2 i R AR S R R A O A
K, T T HMERREEEOO AR R IZ AR AR,
(B BRI R R 16 0] GE R I8 75— 2% .

FAN, AP I MO A I K A T R B
B8 N ZE A A L Kim 25 PO 14 1) LA B 455 E
FBAE RN 53 Hi] Brugada £ 5 fE B E 2 BIBEDS (6.4 +£3.6) A0
(5.0+33)4, PIdLBE D EA S B (14% )F1 10 6] (19% )
ol EW, HI 2 TR0 K AE ; Brugada 56 1E % / % il
W & A TEZE T, (HzitR h AR RS AP = /=
WA KA BR B AR AN, MR TRE WS,

H A5 Tk 2 MO B G 2 R R R R BR
THUAE A /INEAR I 5T, R RIZE ARG v] B8 HoA HAR e vk Y
TR, HIEIE. BRCT AR TRE S A Bk e
AR, BRI A B, OB O ERG  & A aE BRAT H
B = E2 AP A= [ E D AW | A S S U EZ L Pl
Tl 2 2 XA AT REA —E TR S .

3 ZEiE

DR E S AR 2 NI RIVE S LA R, B
B EMzk %5 A B NRSN, MR fEt S 5 Hb, 7RI
BB TR Jedl FI6T7 5 10 AT BE AT HolRe o038, HAie T
R R TR S A ST ST 2 RBR TR L VA, HL
WL R T “Fmm 7, AR A TR — SRR

S 3k

[1] Hayano J, Sakata S, Okada A, et al. Circadian rhythms of
atrioventricular conduction properties in chronic atrial fibrillation with
and without heart failure. ] Am Coll Cardiol, 1998, 31: 158-166.

2] Hayano J, Ishihara S, Fukuta H, et al. Circadian rhythm of
atrioventricular conduction predicts long—term survival in patients with
chronic atrial fibrillation. Chronobiol Int, 2002, 19: 633-648.

[3] Corino VD, Platonov PG, Enger S, et al. Circadian variation of
variability and irregularity of heart rate in patients with permanent
atrial fibrillation: Relation to symptoms and rate—control drugs. Am J
Physiol Heart Circ Physiol, 2015, 309: H2152-2157.

4] Platonov PG, Cygankiewicz I, Corino V, et al. Reduced short—term
variability of RR intervals is associatedwith increased mortality in
MADIT-II patients with atrial fibrillation. Eur Heart J, 2010, 31(Suppl
1): 719.

[5] Pincus S. Approximate entropy (ApEn) as a complexity measure. Chaos
Woodbury N, 1995, 5: 110-117.

[6] Richman JS, Moorman JR. Physiological time-series analysis using
approximate entropy and sample entropy. Am J Physiol — Heart Circ
Physiol, 2000, 278: H2039-H2049.

[7] Cygankiewicz I, Corino V, Vazquez R, et al. Reduced irregularity of
ventricular response during atrial fibrillation and long—term outcome
in patients with heart failure. Am J Cardiol, 2015, 116: 1071-1075.

[8] Yamada A, Hayano J, Sakata S, et al. Reduced ventricular response
irregularity is associated with ilncreased mortality in patients with

chronic atrial fibrillation. Circulation, 2000, 102: 300-306.



¥ & 1% 3% 4t &

FEIERLE 2016 4 6 H % 31 4 55 6 (25 216 1] ) Chinese Circulation Journal, June,2016,Vol. 31 No.6 ( Serial No.216 ) 615

[9] Ulimoen SR, Enger S, Carlson J, et al. Comparison of four single—
drug regimens on ventricular rate and arrhythmia-related symptoms
in patients with permanent atrial fibrillation. Am J Cardiol, 2013, 111:
225-230.

[10]  Corino VDA, Ulimoen SR, Enger S, et al. Rate—control drugs affect
variability and irregularity measures of RR intervals in patients with
permanent atrial fibrillation. J Cardiovase Electrophysiol, 2015, 26:
137-141.

[11] SR, £k, PREssi, & . SPBUHBLGYT O sl B R UG 7R
BT . A IEfEER 24 L 2010, 250 117-119.

[12]  Baman TS, Lange DC, Ilg KJ, et al. Relationshipbetween burden of
premature ventricular complexes and left ventricular function. Heart
Rhythm, 2010, 7: 865-869.

[13]  Olgun H, Yokokawa M, Baman T, et al. The role of interpolation in
PVC-induced ardiomyopathy. Heart Rhythm, 2011, 8: 1046-1049.

[14]  Yokokawa M, Kim HM, Good E, et al. Relation of symptoms and
symptom duration to premature ventricular complex—induced
cardiomyopathy. Heart Rhythm, 2012, 9: 92-95.

[15]  Yokokawa M, Kim HM, Good E, et al. Impact of QRS duration of
frequent premature ventricular complexes on the development of
cardiomyopathy. Heart Rhythm, 2012, 9: 1460-1464.

[16] Bas HD, Baser K, Hoyt J, et al. Effect of circadian variability in
frequency of premature ventricular complexes on left ventricular
function. Heart Rhythm, 2016, 13: 98-102.

[17]  Maron BJ, Semsarian C, Shen WK, et al. Circadian patterns

in the occurrence of malignant ventricular tachyarrhythmias
triggering defibrillator interventions in patients with hypertrophic
cardiomyopathy. Heart Rhythm, 2009, 6: 599-602.

[18]  Maron BJ, Kogan J, Proschan MA, et al. Circadian variability in the
occurrence of sudden cardiac death in patients with hypertrophic
cardiomyopathy. ] Am Coll Cardiol, 1994, 23: 1405-1409.

[19] Miiller D, Lampe F, Wegscheider K, et al. Annual distribution of
ventricular tachycardias and ventricular fibrillation. Am Heart J, 2003,
146: 1061-1065.

[20]  Chung FP, Li HR, Chong E, et al. Seasonal variation in the frequency
of sudden cardiac death and ventricular tachyarrhythmia in patients
with arrhythmogenic right ventricular dysplasia/cardiomyopathy: the
effect of meteorological factors. Heart Rhythm, 2013, 10: 1859-1866.

[21]  Kim SH, Nam GB, Baek S, et al. Circadian and seasonal variations
of ventricular tachyarrhythmias in patients with early repolarization
syndrome and Brugada syndrome: analysis of patients with implantable
cardioverter defibrillator. J Cardiovasc Electrophysiol, 2012, 23: 757-
763.

[22]  Kasanuki H, Ohnishi S, Ohtuka M, et al. Idiopathic ventricular
fibrillation induced with vagal activity in patients without obvious heart
disease. Circulation, 1997, 95: 2277-2285.

[23]  Kristal-Boneh E, Froom P, Harari G, et al. Summer—winter differences
in 24h variability of heart rate. J Cardiovasc Risk, 2000, 7: 141-146.

(HBCH H91:2016-01-18 )
(2 - WS )

SNMRE AR E Y F R E R Hinfr D AUESE A R R

L
p-3
N
W
X

BE ONEALE T O M PR LT B 2N o O IUESE R 52 4500 WUS BB R0 B 25 HIL A 2 /50 L
1Y) W DA R R S R e ) DS e B b WA @ Ty e S Revak e A s - (S I E - TN ¢ ) AT S D R DL S i)
20 P ARV D9 HL A B A MR S PR A T IR A S RS ) T A I M S R A T R AR . AN SORS B XA
WAIEA A Y2 R DTS T 250, IFPFH A RDR IR A SMIMAIR 7O WURESE R T RE

KA LRk SN O IUESE

O MBI G AR R, O NUREBEAE S ikt 1 O
JESos (i ML B AR, ATHAR A R EROPE A Foe i (e . TE SRR,
BAEA T ST LMmA SN, Hod, A7 150 J7 RO AL
FEFE M, 2001 4F Anversa IfLHEIZH 7y JC 40 18 BB T 41 T LA 1)
O LARRE A, Bl RER T 200 A e ULAR B 23 A S VR
3 HREMBITEIRR , ZF0 T A AR T4 ( embryonic
stem cells, ESCs). % % £ B T 40 i (induced pluripotent

stem cells, iPSCs). N EZtH 4L ( endothelial progenitor cells,
EPCs ). ODHEAHANNE ( cardiac progenitor cells, CPC ) K[a] 555t
T4l ( mesenchymal stem cells, MSCs ) S5 AWIF I HA 1)
Lo UL K2 PN B AL A4 TS RE . KT, 7RO JIUREBE J5 Bl i
B MTOEREE T , T Al A SR YT O WUSTZE BT I8 (Y B AT 7
T RAL S A gD B SR ) SRR AT OB A . B
IR IANIBAE (exosomes ) JE—FFELE T AR SR,

ST H « HR A SRREIES (81560041 )
FEHBRAL: 563003 SN T, R S PE2AB b B R BE O PR

VEF R : 2558 WiLRRTEAE DR 10 N O AJGYT  Bmail: 1658543307@qq.com 3@iRME# : £11% Email: shibei2147@163.com
HRENES RS SCERBRD A SRS 1 1000-3614 (2016 ) 06-0615-04 doi:10.3969/j.issn.1000-3614.2016.06.023



