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Circadian variation of late potentials and association with
autonomic nerve system in normal heart subjects using Holter
ambulatory electrocardiogram

Kenichi HASHIMOTO ?, Yuji KASAMAKI ¥, Yasuo OKUMURA ?, Toshiko NAKAI ?,
Satoshi KUNIMOTO 2, Ichiro WATANABE ?, Atsushi HIRAYAMA ?, Masayoshi SOMA ¥

EE

(5] WEBEBEICBWT, LDERELEEM (LP) OB OEERBIRO THICER TH D Z &n
WEIN TS, FEAKMKOLPHEICXZ VMY 27 @b OWENIREE o 7z
7%, DA O LPR AR D & OBEICEE T 2 AL a 0,

(5iE] 241727 )BT 2 A WT, 48 NOREW#F (B1E24, SEHER45+7i%) ODLP% QW
15, "1 (GH25) TEHIIL 7=,
LP#%)NT A—% (fQRS, RMS40, LAS40) DFtHIZITV, [FRFICOIAE SR 217 5 /2.
LPHINT A=Y Hh ERMI T, #N 5 & LF/HF, HF EOMBICBIL THIEL
7z

(iER] BIEOFQRS & LAS4013 A &bl U CHMICARZICIERE L TWiz (P<0.05, P<0.01),
RMS401Z Hh & ol U CTHRIBICEEIT/NS o 72 (P<0.01),
B D FQRS, LAS4013 LF/HF & OIZFRNE OFBRIfR Z 58D 7z (R=0458, P=0.002
L R=0.35P=0.012) RMS40\ZLnHF & @ T #E W IiE O FHEABI#% & 3 7= (R=0.35,

(53] ;égggmsmeriawaﬁ%ﬁu,aEWﬁ@%géﬁwrmézaﬂ%wém
7z

1.5 8 3. WREUHE

NEEZEBENT (late potential; LP) O HIXOEE RIVY —&EEt (Spide View: Ela Medicaltt) #
BECBOTLOEEREIROTAICERTH 5, FIV, 48 AD DRI H (24, TIER45+7
AR T Y& VIR )L & — 0B R B T 24 K5 0 LP 5 OLPZ H 1A, %148 GH2A) TEHllL 7=,
RINT 2 2 EMTATREE /2D, RERIR e R IR D VB % O o 203 S 4R & 37 AR L 7= 2
U 27 @A TTRE & Ts o e TS R O 1258 0B R, MEEX-P, Holter 0% RIK A 1C CTH
24O LPICBT W3/, £/, LPOHAN 5N BT RN S B E L,
A5 & RS BT BT B EA I R, 1) MEFHLER

MESEELBREHIOLME, FET T 0 HE

2 B B X, Y, Z), 40-250Hz )N > R)NA T 4 )L & — 2
ABEOEINE, 1) LP O HNZEE) & RIS 2L L. B> 7Y L—k 1000H2\= T 7=,
ERETHE, 2) LPELIEBMITIC L S
MEIEE & OBEICOWTHREHT A2 ETh 5, 2) HRV (Heart rate variability) ;&4 EIS R

RREFEDOZEE K D HRHREE B ORIE 2175 7o,

1) BARZERLHLNBARBENT - REZRES ST
2) HAKREEFENE S RIERE R A
&AE — : hashimoto.kenichi@nihon-u.ac.jp



Holter 0N 2 W 7o D i 3 35 12 51 2 IO E M O H NAS) & B #REE E) & OB

F—RldF R TEE B

P<.005 #vs##, P<.001

,Tvst 1T

BARW 2L, LEBERORE NI A—EFENM5

5N RRIW ERRAIF— 5 ELTAEY — e 000
L, BIEREKRT > O —k (Maximum Entropy 10004 R=0.458
Calculation, MemCalc) ZHA W TITo /2, /N T A—

%4 & L Ctotal power (0.01 ~1.00 Hz), lowfrequency 1

spectra (LF, 0.04 ~0.15 Hz), high frequency spectra i .

(HF, 0.15~0.40 Hz), BLULF/HF #XK 7=, 4,001 ° o

CHFIZEIAK 272012 F A% (log) = LaHF " i
ZEDTz) b0 w88 % o

75{00 100‘.00 125I.00 15(;.00 175’.00
4. % B FQRS
1) LPO BHAZEE) (R 1) B 1-(a) LP&HNEBHOHE

LP HNZAE O FHITIGEZ R 1ITRT,

FBrEfEEEICBWT (fQRS, LAS) 3&MAEIC
BRI LE/HF ;]

(fQRS; 97.6 +12.0 ms vs. 102.1+13.1 ms, P=0.02. P=0.012
LAS 40; 30.1 + 13.9 ms vs. 37.8% 14.4 ms, P = 0.007.) toar] RE0330
—75, RMS 40 1 37% [HA B8 L 7, 8.00-

(33.8 £ 22.8 ms vs. 27.6+19.6 ms, P = 0.023) ool

L% #5123 W TIXTQRS, RMS40 74 [H A 3% 12 o
HE ] % % L7248, (FQRS; 87.9 + 8.3ms vs. 89.7+ o o o
9.3ms. P = 0.172, LAS 40; 29.1+ 6.2ms vs. 30.5+ 2,00 S °
8.4ms, P=0.3). A TIE/2H > 72, RMS 4013 H BP0 oo o2
ERMTENA SN AS 7= (44.6 + 22.3uV vs.41.8 0w e 0 e sow o o
+27.7uV, P=0.073). LAS40

1-(b) LP&HNEZHDHEY
2) LPEHAZEHOHEE (B1- (a), (b), (c))

AR EFICTBWT, FQRS, RMS 40 & LE/HF [T

B DB ZZED = (p=0.002, R=0.458; f{QRS, p=0.023,
R=0.35; RMS40)
&£1 LPOHNED)
B ®E
P value

FQRS (Men) ms 97.6+12.0#(102.1+13. 1## 0.02

FQRS (Women) ms 87.9+8.3 89.7+9.3 0.172

LAS (Men)ms 30,1139 7 (37.8+144 1 T 0.007

LAS(Women)ms 29.1%+ 6.2 30.5% 8.4 0.3

RMS 40(Men) pVv 33.8+22.8# 27.6Xx19.6## 0.035

RMS 40(Women) pV 44.61+22.3 41.8+27.7 0.276

n=24



(RS

LF/HF n=24
12.00

P=0.023
10.00— R=0.384

8.00—
6.00—

4.00— o

o

g8 © % 8% o

00

T T T T T T
00 20.00  40.00  60.00  80.00 100.00 120.00

RMS40

1-(c) LP&ELHNZETDMHE

LAS40 & LF/HF [ T1E @ tH B = & ® &
(p=0.012.R=0.358).

5 #& @
BHEO DT ZEICBNWT, LPOZ/NT A=
HNAEZH L, REMRIEE & BEEAA SN,
REIZHBIT 5 LP OHIE 217 D BIZZEIZAN S
WNEIND B,

6. & &

AWFFETIE, D BHICBT 200 E TIILP
JNT A—% (fQRS, RMS40, LAS40) |3 HNZABN
HU, RENTHWEET 508, LHISEEENLD > I,
2) R D LP H IR KRR BT K o TER S
NTW3, ZENHSMMNERS T,

LPIZBRWDEERERORE Gatth) 2#&L
W5,

INETIIERRE (UT7IVFA1L) TOMFTH
0, FoekRFRIZ15-200 ERFITH o 7z, EF
RN —DEROTFT—Fiikn TPy IbInec
LIV, LPOitER® 24 R RAFHIT % & & VAT AE
o722,

Brugada i & B SR A 7R B A2 5 19, Na
F ¥ >3 (Ito) OFFIT X 0D BIEMLEMEAREIR
EETDEERT, BRICILPOBIEERD &0
menTH5?,

Brugada JiE & B TIE R DR ZEREN 2 W
EMWEINTHBO, BEMREEE OBEN IR

i

BENTWS, M5 13 BrugadafiE R &, K
HBRIEA =0 E (Arrythmogenic right ventricular
cardiomyopathy: ARVC) %iEfi & O Lf T Brugada fie
BRI LP O HNE S &8, 7O LB AR
DIEFER & QBN RR SN,

FIRf 5 T ld Brugada Jie 22 7 , ARVC LISt O 0 5 R
BETII2ARMOLP OEBI L HamatanT
Wz, BTE, N U R DFLREBICHBT 20
ZRIRFE % BTk % B A BN 78 5 A ZOA B R BRA
gz (ICD) HAABTH 5.

LP V35 5L A3 IR 12 i W RS 7 C low risk DR
= QO T, RUBEBHEAAICDOFENET ST
CEEMTEZEICTHFGTELIMELRVES EE
ZA6Nb, 5%, 24FFHOLP O/ E, F/208
BT EDRRIED, BIMELEMEREIROD cut off fif
DERFENEENS,

X

1) Simson, M. B. Use of signals in the terminal QRS
complex to identify patients with ventricular tachy-
cardia after myocardial infarction. Circulation; 1981,
64(2): 235-242.

2) Breithardt, G., J. Schwarzmaier, et al.Prognostic sig-
nificance of late ventricular potentials after acute
myocardial infarction. Eur Heart; 1983; J 4(7): 487 -
495.

3) Breithardt, G., M. E. Cain, et al. Standards for analy-
sis of ventricular late potentials using high - resolu-
tion or signal -averaged electrocardiography. A
statement by a Task Force Committee of the Europe-
an Society of Cardiology, the American Heart Associ-
ation, and the American College of Cardiology.
Circulation, 1991; 83(4): 1481-1488.

4) Ikeda, T, H. Sakurada, et al. Assessment of noninva-
sive markers in identifying patients at risk in the Bru-
gada syndrome: insight into risk stratification. ] Am
Coll Cardiol, 2001; 37(6): 1628-1634.

5) Abe, A, T. Ikeda, et al. “Circadian variation of late po-
tentials in idiopathic ventricular fibrillation associated
with J waves: insights into alternative pathophysiolo-
gy and risk stratification. Heart Rhythm, 2010; .7(5):
675-682.

6) Mizumaki, K., K. Nishida, et al. “Vagal activity modu-
lates spontaneous augmentation of J-wave elevation
in patients with idiopathic ventricular fibrillation.
Heart Rhythm, 2012; 9(2): 249-255.



