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Elucidation of the mechanism of arrhythmia_basement formation by oxidative
stress and electrical myocardial regeneration therapy by Sema3A
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This study aims to experimentally verify the fundamental therapy for
arrhythmia induced by oxidative stress.

Experiments using heterozygous heart/muscle-specific manganese superoxide-deficient mice revealed
that myocardial hyper-oxidative stress reduces the expression of potassium channel-related factors,
including fetal protein, and causes electrical remodeling. The research results were reported as a
paper presentation. In addition, we started a therapeutic intervention study with semaphorin 3A
(Sema3A), a fetal protein regulator, using the isoproterenol (ISP)-loaded myocardial mouse model. We

have confirmed myocardial remodeling due to ISP and we plan to verify the therapeutic effects of
Sema3A.

3A



y-
(y-GCS)
L-buthionine-sulfoximine(BS0) SD

(Kurokawa S, et al. Circ J 2011; 75:
1386-1393) BSO

MAPD(
) ERP( )

erg
IKr SERCA

BSO /
Sod2 (H/M-Sod2"")

(superoxide dismutase: SOD)

©; )

H/M-Sod2"-
)

(H0,)

(Asimakis GK, et al. Circulation 2002;
105: 981-986) BSO
BSO

BSO H/M-Sod2"”~

3A(Sema3A)

(Kolodkin AL, et al. Prog
Brain Res1998; 117: 115-132. Goshima Y, et
al. Jpn J Pharmacol2000; 82: 273-279.
Bagri A, et al. Cell2003; 113: 285-299)
Sema3A

(Hayashi M, et al.
Nature2012; 485:69-74)
Sema3A

(leda M, et al. Nat
Med2007; 13: 604-612)
KChIP2  Kv4.2
(Wen HZ, et al.
Tohoku J Exp Med2011; 225: 51-57)

Sema3A
Sema3A
Sema3A
(1) BSO H/M-Sod2"-
BSO
H/M-Sod2"- 9
H/M-Sod2"-
BSO 1.5 mmol/kg 1
2 7 8 (day 7)
BSO H/M-Sod2"-
(H/M-Sod2’-+BS0)  BSO
(WT+BSO) H/M-Sod2"-

(H/M-Sod2”- control)
(WT control) 4

(2) ISP
BSO H/M-Sod2"-
Sema3A

Sema3A

(ISP)
Sema3A

ISP ISP



ISP Sema3A

ISP

9 C57BL/6J ISP 1 1
14 ISP
0 mg/kg/ 640 mg/kg/

(MAPD ERP) (
) Sema3A

Sema3A
1mg/kg Sema3A 1
4
(Hayashi M,
et al .Nature2012; 485:69-74)
Sema3A

Sema3A
Sema3A

ISP
Sema3A

mRNA
ISP
Sema3A

(1) BSO H/N-Sod2-

H/M-SodZ2"- Sod?
BSO
BSO H/M-Sod2"~
0,” HoO,

d-ROM 0, -
DHE H,0, DCF-DA
BSO  H/M-Sodz’-

(D
BSO H/NM-Sod2-
MAPD  ERP

2)
Kv4.2 Kv
KChlP2

« 3

(Kurokawa S, et al. Circ J 2014; 78(8):
1950-1959) Circulation
Journal Medical

Tribune
vol. 47, No. 35, p15)

(Medical Tribune,

1 BSO H/M-Sod2™~

Total glutathione (mumolig)  d-ROM (U.CARR) 03 .“"““"“""Fﬂ‘t‘:ﬂ:";(ﬂ/ - 0, formation
HIM-Sod2 4BSO 212054 12492320 Bi12| 212
WT4BSO 212057 126,166 9811 3379
HM-Sod2" control 124410 1093235 Tax14 354425
WI control 125204 108344 10016 325233

*p<0.05 vs. WT control. § p<0.05 vs. H/M-Sod2"* control. {p<0.05 vs. WT+BSO

Total glutathione: 1=S in each group.

d-ROM: HM-Sod2"+BSO: =10, WT+BSO: =12, HiM-Sod2"" control: =9, W control: i=10,

O, formation: HM-Sod2"+BSO: n=14, WI+BSO: =13, HIM-Sod2"" control: n=12, WT control: n-11

10; formation: HM-Sod2" +BSO: n=7, WT+BSO: n=7, IWM-Sod2" contrel: n=6, WT control: n=6.

[
5

A Sod2 B * 0.90%009
25kDa 062006

"

s — e a—
HM-Sed2*- HIM-Sod2*-
+BSO WT control WT

Sod2 (ratio)
o
&

+BSO control 0
H/M-Sod2+-  HIM-Sod2*~
+BSO control
WT WT
+BSO control

(n=3in each group)

O
O

glG 12504 E w1206
£ 124210 z 124.0+32
En S
o =3
5 =120 108344
£ 8 Q 100335
3 -
o 4
B
[EIN 100
- - - /-
HiM-Sod2"- HIM-Sod2*- H '\153;5’2' H! ":Aoﬁt‘:glz'
+BSO wr control wr ®=10) wr (=9) Wt
+BSO control +BSO control
(n=5 in each group) (n=12) (n=10)
150 131‘1 12 500 il
114+14 +t24

354£25

&
8

325+33

g

S )
g £
= e
Z £
T 5 E
&£ g 300
8 s
L2c C 200
T8 so S
Eg k]
&8 E 100
. E L
c‘;é o g o
E H/IM-Sod2*  HIM-Sod2*" = HIM-Sod2*"  HIM-Sod2*-
5 +BSO control +BSO control
(n=14) WT (n=12) WT (n=7) WT (n=86) WT
+BSO control +BSO control
(n=13) (n=11) (n=7) (n=6)
!
238+26
G HM-Sod2*"  WT HIM-Sod2”:  WT H & 4. Testss
+BSO +BSO control control 8 100433
22 170207
3% 20
¥ 3
o E =10
I
&

HIM-Sod2*- HIM-Sod2*
wg +BSO WT control WT
59 +BSO  control

_ (n=3in each group)
HM-Sod2*"  WT HM-Sod2*"  WT J 3 o1at77 §
+BSO +8S0 control control & 80 6s4res
g
< g 5 60 442281
E - - - - § E . l K
o )
a < E 20 %
3
° T 0 g
22 S HM-Sod2' HIM-Sod2'
3% +BSO o control |\ o
=B +BSO control

(n=3 in each group)



2 BSO H/M-Sod2™~
A B
ToP - N
MAPD; 7, 1454 15451 1352
< L L 7 11
[ v
MAPDag ’ %
150 (ms) ° HIM-Sod2"  WT  HIM-Sod2* wr

+BSO +BSO control control
c D
100 ;m -
7 *+
E “ 63%5 5524 sa+4 gz W eize
g« 7 I g Bt e, s
H/M-Sod2" WT H/M-Sod2" WT HI/M-Sod2*" WT H/M-Sod2" WT
+BSO +BSO control control +BSO +BSO control control
[l +1v-S002++B50 (n=8) — - — [ HM-s0d2"" control (n=8)
---- B wrBson=e) ——— ] wr control (n=6)
3 BSO H/M-Sod2-
A B Kv4.2
ratio
15
H/M-Sod2- WT H/M-Sed2*- WT * 0944004
+BSO  +BSO  control  control 1ot ool ®E0%
(Da) ; 7
V)
Kvd.2 4 s e 0s I I
Kvd.3 - — eums esmw — 58 0 %
H/M-Sod2*"- H/M-Sod2™
gl N G w— - — 3 BS0 - control e
KChiP2 [PRRR— (n=3 in each group)
connexin 43 pr— pr— c KChiP2
— 3% ratio
CAPDH D GED emp emp — 15 trzote
oskt00s
R I W
o '
° H/M-Sod2** HI/M-Sod2""-
+BSO  wr control  WT
+BSO control
(n=3 in each group)
) ISP
ISP
ISP 640 mg/kg/
10 ISP
560 mg/kg/ 1
ISP 480
mg/kg/ 2
(LVDd) (LVEF)
( 459
20% (MAPD20)
( 6) ISP
4
LVDd (mm) LVEF (%)
* *
1
4 100 -
316019 w0 69.0-9.9
2.59+0.12
5 = 60 -88/2:[1.0
] 40
20 [ 1SPOmg/kg(n=13)
o o I EE M ISP480mg/ke(n=3)
Omg/kg 480mg/kg omg/kg 480mg/kg % p<0.05

ISP 0 meg/keg

-1.00

6
MAPD,, (ms)
l;\
50 41.0%=4.0
40 -30.0*1.3
30 ‘
20 ‘
10
o] —
Omg/kg 480mg/kg
ISP
Sema3A
@
Sema3A
Sema3A

o

[ 1SPOmg/ke(n=9)
B 1SP480mg/ke(n=3)
* p<0.05

Sema3A

ISP

1
(1) Kurokawa S, Niwano S, Niwano H, et al.
Cardiomyocyte-derived mitochondrial
superoxide causes myocardial electrical
remodeling by downregulating potassium
channels and related molecules. Circ J
2014; 78(8): 1950-1959. .
http://doi.org/10.1253/circj.CJ-13-1587

RT-PCR
MRNA



, Medical Tribune,
vol. 47, No. 35, pl5, 2014 8 28

@
KUROKAWA, Sayaka

60439130



