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WFIEE R OB 2 (¥ 3C) : There has been increasing interest in idiopathic ventricular
fibrillation, but the clinical characteristics, underlying mechanisms, and genetic
background are unclear. Furthermore, the data for risk stratification to prevent sudden
death is not enough. We identified clinical characteristics, novel genetic background, and
the underlying mechanisms in idiopathic ventricular fibrillation. We also found risk factors
for arrhythmia recurrences that are useful for tailor made therapy.

AT ERA
(BHEHANL - M)
[ERES S R A& 7t
2010 #F 900, 000 270, 000 1,170, 000
2011 £ 1, 800, 000 540, 000 2, 340, 000
G
G
R
wmoEt 2,700, 000 810, 000 3,510, 000
W8 - RS
BHFE OSF - FIEH - NESRERIRIE S - TRER 2R 2

F—U— R AR, DB, BloF, A AT RN, VAT T 77 F—

1. AFZEBRAE 4 FI D 5

UTAETE H 24 T 5 BRHI ) M O =
AENIERR G, By, BB R ERMR
O RN, TR T DT DD Y A
7 J@ R B R BR IR B DB I3+ 77 T
AN

2. WHEOBEM
AT, B MO S MBI O R IR MG N B
fRHI TS B & REEHRFE A DR FF O iR & & s

T A ERE L2 = 22 @B ki % (Tailor
made therapy) OBFEZHR L Lz,

3. WD A

EINAORFZEE W I lit% £ 0 £ < DR
DSEAMEER 2R L, R EGE RS Lz,
F IR UTIEBNC BV TH 2 e R E A
FDWHBBEEIToT2, £1=. (ERULIRHE OMEST
DD, REARBIEDfEIRIA T DR Z AT

-7,



4. WFIEARE

FLH R ME R 50 JEFIH, 8 1 (16%) 1%
FRFEDFIEIE A LT, BRI ARAE

(Z3AES sty ta

HeTansiE < | PQ [HiR

& QRS FHIFAEANIER: L QT [HIFR 2N RffE L C Uiz,
O S PR AR AL A 29 B CHiEAT L, His HUL

RAERERIL Y 48+9ms TH Y |

56ms LA BICHER LT,
BRI ZAT o 72 4 o Ui el 26

i, 3 fiT

ZRIE L (X 1),

A

'|I,I"._._'\ _.
LYV VWYY )

228

D
Human FRVLRALKTIS
Mouse FRVLRALKTIS
Rat FRVLRALKTIS
Chimpanzes FRVLRALKTIS

D

X 1

B
1 I' I
A A A AT
LanANWASNT N VI
848
R
Hurman NLTLVLANVE
Mouse NLTLVLANVF
Rat NLTLVLAIIVF

Chimpanzes MNLTLVILAIIVF

@ AZ26D
@ R3ETH
LB4ER

%@ﬁ“@f@fﬂméht%wmﬁ

4 T

Tk Na+TF ¢ R/ SCNBA (D75 H

c
TRy

;Iu'_n.'_l i) J"Jlili

35?

Human FLALFRLMTQD
Mouse FLALFRLMTQD
Rat FLALFRLMTQD

Chimpanzee FLALFRLMTQD

B A JER 1 TRIE S 7z A226D 225, B fE
%] 2 TR &417- L846R 8, € JiEfs] 3 T
TE SN 72 R36TH 225, D [FE & 7= SCNGA 28
BT v v EONLiE,

A Patient 1, baseline
1
|~ VA~
| |
0 ado— vz
|

m ahe= va
|

VR e VA —|

I |
|
VL e V5 —|_n

|
aVF ~Jie— VBl

E Patient 3 F Patient 3, baseline G Patient 3
Baseline Procainamide
e L VAV
| e V= L i 7‘.1 e
( n = “"‘f"ﬂ'/‘\/W., . . v2~.
I nfim V2 m \ag_ ~
| | | LJ\( N Y
| ] el T, \4' VWV avr— va !

aVR— |
V4 —d|~e

e 152 avL

| WE e

aVF—om VB — aVF .-JL-,-—.—L\

B Patient 1, pilsicainide
—»\.—\.-\_4"

n A.L"‘-'».L'\ o
RPN oSV ﬂmﬂ, 1
VR~

avLM” ‘“”H'.;

il

j j«{ﬂ v*'u.‘

— 500m3

aVF Al
WY mf

D Patient 2, pilsicainide

C Patient 2
Baseling Pilsicainide

V1= V1A

v2 va- "\

—V\—M]_N'U’\/\A—M\MNU

‘U‘"UM avi e ve L~
'{\NV"

X 2 %mA%&#ﬁméhtE%ﬁAwr
fEREEF O OER, A JER] 1
TE%Q&E@%%%%~MW5 B By
HA = RIZk > TCEREHFS Tﬁb\iﬁgﬁ@L;L\%

HEN T S iz, C. D JEH] 2
LA = RIZ

LD EN 233

IR &

IZHBNTH

T & o TR 1575 1 5

KIS iz, E ERI 3, B
iR A FREFEE L A ME SR D,

O | o 13 S A /S e ol TIN5
BDHHE L, 6 TabA o7 I RITTES
ORI R A IR U7 2RO 728, Nat
HEWr L ERBR X2 CTH Y . F£ 72 Brugada JEME
FEOZWIEYE IR 7= S 2o T,

EENFEE SN 3 BD S 5, 2 T Nat
HEHERIZ LT T EANREBIZERL, 722
B CTLEMENNFEE SN, 36IE D His R
DNERERFRAY 5bms LA EICIER L Cuhiz,
R367H & L846R 1FF v R /LVEERBIC EHE 72 LI
FEL, F£7-A226D & L846R 1T I / WEDE
a2 HERTH T,

BRF v 2 VOBEBXAEBGEERY %
Ny F oI 0 FEZRAWNTHHTH L, BR
F ¥ XNT_NTHAEL NatBI & i S 7p Vi
HREF ¥ 2L TH -7 (¥ 3),

Wild-type A226D
1
— T T
1nA
5ms
(L) N— L846R
Sms L 1
! I
1nA
5ms

X 3 HEHAEREGERE CRE S 417z SCNBA
IR OMBEMMNT, R TOLERNE 572< Nat
UL A S e WIERET v L Th o T2,

R36TH F ¥ /L OBEREMFAT IZLARTIZ RS L7
(Takehara N et al. J Intern Med.

2004 255(1) :137-142)
BB 2 W T2 ME T, A226D &

;@ﬁ"ﬂ’%/l/ (AN B R OB RS /\7FEL/
TV, HERE~OEENFEE SN TVND Z

LRI (K 4), R367H & L846R Z5 L
F ¥ 2 OFEHEERITH LR F ¥ 2L L
THolz,

A

Wild-type

10 pm

Z X % SCNBA F+ F /b

%] 4. YN



OHMBEEE I ORBEOMRG, A BAERT ¥
OIS IR EL LT, B A226D
BT v VIR E 2RI OB I F B
LT, C. DR36TH ZEHF v /L & L846R
5 BT o VT B AT & [RIRR A e s [
WZFHL L TV,

T2 2D OERKRB B T FRT ORE R
EIREFNCE T T L, DEMEFEEDO Y 27
Ty I —HRBE L, ZEEMRITICLY.,
EAEFRIE, JEIRIEDFRIE 72 & QN IS
RERFEEEZRV TV FY DAV A B
— LAOBEENLEMENFEDOY A7 7 77
H—TohDHIENRHALNLE o T=, KAFZEIC
X o THEPRME D E B O B 7= 72 B R R
JRIKEE 72 b VIR EIRBIEDO Y 27 7
7 7 A=A S, S O RITEHEME
REAROZIRICBNTCHERATH 5,

5. ERFERCE
(BFgEfFE . e K ONEEAF TR 12
TR

UdEsEams) (Bt 22 1F)

1. Watanabe H, Yagihara N, Aizawa Y, Kodama
M, Tanabe N, Watanabe T. The cholesterol
paradox in atrial fibrillation. Circ J.
2012

2. Watanabe H, Nogami A, Ohkubo K, Kawata
H, Hayashi Y, Ishikawa T, Makiyama T, Nagao
S, Yagihara N, Takehara N, Kawamura Y, Sato
A, Okamura K, Hosaka Y, Sato M, Fukae S,
Chinushi M, Oda H, Okabe M, Kimura A,
Maemura K, Watanabe I, Kamakura S, Horie
M, Aizawa Y, Shimizu W, Makita N. Response

to letter regarding article,
“electrocardiographic characteristics
and scnba mutations in idiopathic

ventricular fibrillation associated with
early repolarization”. Circ Arrhythm
Electrophysiol. 2012;Accepted:e60—e61

3. Watanabe H, Makita N, Tanabe N, Watanabe
T, Aizawa Y. Electrocardiographic
abnormalities and risk of complete
atrioventricular block. Int J Cardiol.
2012;155:462-464

4. Watanabe H, Aizawa Y. Age and sex
differences in association of blood lipid
levels with incidence of  atrial
fibrillation. Circ Arrhythm
Electrophysiol. 2012;In press

5. Makita N, Seki A, Sumitomo N, Chkourko
H, Fukuhara S, Watanabe H, Shimizu W,
Bezzina CR, Hasdemir C, Mugishima H,
Makiyama T, Baruteau A, Baron E, Horie M,
Hagiwara N, Wilde AA, Probst V, Le Marec
H, Roden DM, Mochizuki N, Schott JJ, Delmar
M. A connexin40 mutation associated with

a malignant variant of progressive
familial heart block type i. Circ Arrhythm
Electrophysiol. 2012;5:163-172

6. Hasegawa K, Sato A, Watanabe H,
Furushima H, Chinushi M, Aizawa Y. Early
repolarization and its modification by
preexcitation 1in two patients with
intermittent WPW syndrome. Pacing Clin
Electrophysiol. 2012

7. Furushima H, Chinushi M, Iijima K,
Hasegawa K, Sato A, Izumi D, Watanabe H,
Aizawa Y. Is the coexistence of sustained
st—segment elevation and abnormal q waves
a risk factor for electrical storm in
implanted cardioverter defibrillator
patients with structural heart diseases?
Europace. 2012;14:675-681

8. Chinushi M, Sato A, Iijima K, Suzuki K,
Hiroshi F, Izumi D, Watanabe H, Kanae H,
Aizawa Y. Exercise-related qt interval
shortening with a peaked t wave in a
healthy boy with a family history of sudden
cardiac death. Pacing Clin Electrophysiol.
2012

9. Yagihara N, Sato A, Iijima K, Izumi D,
Furushima H, Watanabe H, Irie T, Kaneko Y,
Kurabayashi M, Chinushi M, Satou M, Aizawa
Y. The prevalence of early repolarization
in wolff-parkinson—-white syndrome with a
special reference to j waves and the
effects of catheter ablation. J
Electrocardiol. 2011

10. Watanabe H, Yang T, Stroud DM, Lowe JS,
Harris L, Atack TC, Wang DW, Hipkens SB,
Leake B, Hall L, Kupershmidt S, Chopra N,
Magnuson MA, Tanabe N, Knollmann BC,
George AL, Jr., Roden DM. Striking in vivo
phenotype of a disease—associated human
scnba mutation producing minimal changes
in vitro. Circulation. 2011;124:1001-1011
11. Watanabe H, Tanabe N, Yagihara N,
Watanabe T, Aizawa Y, Kodama M.
Association between lipid profile and risk
of atrial fibrillation. Circ J.
2011;75:2767-2774

12. Watanabe H, Steele DS, Knollmann BC.
Mechanism of antiarrhythmic effects of
flecainide in catecholaminergic
polymorphic ventricular tachycardia. Circ
Res. 2011;109:712-713

13. Watanabe H, Nogami A, Ohkubo K, Kawata
H, Hayashi Y, Ishikawa T, Makiyama T, Nagao
S, Yagihara N, Takehara N, Kawamura Y, Sato
A, Okamura K, Hosaka Y, Sato M, Fukae S,
Chinushi M, Oda H, Okabe M, Kimura A,
Maemura K, Watanabe I, Kamakura S, Horie
M, Aizawa Y, Shimizu W, Makita N.



Electrocardiographic characteristics and
scnba mutations in idiopathic ventricular
fibrillation associated with early
repolarization. Circ Arrhythm
Electrophysiol. 2011;4:874-881

14. Watanabe H, Knollmann BC. Mechanism
underlying catecholaminergic polymorphic
ventricular tachycardia and approaches to
therapy. J Electrocardiol.
2011;44:650-655

15. van der Werf C, Kannankeril PJ, Sacher
F, Krahn AD, Viskin S, Leenhardt A, Shimizu
W, Sumitomo N, Fish FA, Bhuiyan ZA, Willems
AR, van der Veen MJ, Watanabe H, Laborderie
J, Haissaguerre M, Knollmann BC, Wilde AA.
Flecainide therapy reduces
exercise—induced ventricular arrhythmias
in patients with catecholaminergic
polymorphic ventricular tachycardia. J Am
Coll Cardiol. 2011;57:2244-2254

16. Sato A, Tanabe Y, Chinushi M, Hayashi
Y, Yoshida T, Ito E, Izumi D, Iijima K,
Yagihara N, Watanabe H, Furushima H,
Aizawa Y. Analysis of j waves during
myocardial ischaemia. Europace. 2011

17. Sato A, Chinushi M, Iijima K, Watanabe
H, Tzumi D, Furushima H, Sonoda K, Hasegawa
K, Yagihara N, Aizawa Y. An appropriate
defibrillation threshold obtained by the
combined connection between two shock
leads and icd generator. Intern Med

2011;50:2815-2818

18. Oda M, Watanabe H, Oda E, Tomita M,
Obata H, Ozawa T, Oda Y, Iizuka T, Toba K,
Aizawa Y. Rise in international normalized
ratio after a catastrophic earthquake in
patients treated with warfarin. Int J
Cardiol. 2011

19. Nagao S, Hayashi Y, Yagihara N, Sato
A, Watanabe H, Furushima H, Chinushi M,
Aizawa Y. Preexcitation unmasks j waves:
2 cases. J Electrocardiol.
2011;44:359-362

20. Furushima H, Chinushi M, Iijima K,
Hasegawa K, Sato A, Izumi D, Watanabe H,
Aizawa Y. Is the coexistence of sustained
st—segment elevation and abnormal q waves
a risk factor for electrical storm in
implanted cardioverter defibrillator
patients with structural heart diseases?
Europace. 2011

21. Chinushi M, Iijima K, Furushima H,
Izumi D, Sato A, Yagihara N, Hasegawa K,
Watanabe H, Soejima K, Aizawa VY.
Suppression of storms of ventricular
tachycardia by epicardial ablation of
isolated delayed potential in

noncompaction cardiomyopathy. Pacing Clin
Electrophysiol. 2011
22. Atack TC, Myers Stroud D, Watanabe H,
Yang T, Hall L, Hipkens SB, Lowe JS, Leake
B, Magnuson MA, Yang P, Roden DM
Informatic and functional approaches to
identifying a regulatory region for the
cardiac  sodium channel. Circ Res
2011;109:38-46

¥k Gr34h)
1. JEEBES Clinical, Electrocardiographic,
and Genetic Characteristics of Patients
with Idiopathic Ventricular Fibrillation
associated with Early Repolarization. AHA
Scientific Sessions 2011.
2. & ¥ #y Effects of Flecainide in
Genotype—negative Catecholaminergic
Polymorphic  Ventricular  Tachycardia.
Heart Rhythm 2011
3 Watanabe H, Watanabe T, Tanabe N, Ai
zawa Y, Makita N. Electrocardiographic
risk factors for complete atrioventric
ular block: The Niigata Preventive Med
icine Study. AHA Scientific Sessions 2
010.

(X=F) o)

(PESERA PEHE]
Ok G o )

HFR
I
HEFIZ -
T -
&
HEEEH H -
ENFL DRI

OEReL Go )

HFR
I
HEFIZ -
T -
HH
B4R H -
E N2 DR

(Z Dfth)
R B D

6. WFIERE

() #FFefEs

S 4 (WATANABE HIROSHI)
PR E TR Bh#
WFoeE %=« 10547558




