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Extracellular histones as a myocardial depressant factor
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Extracellular histone H3 was not detectable in plasma of healthy volunteers, but s
ignificant levels were observed in patients with sepsis and DIC. Histone injection caused cardiac damage i
n_mice as evidenced by ST-segment depression in electrocardiogram, CK elevation in blood exam, and contrac
tile dysfunction in echocardiogram. Recombinant thrombomodulin bound to extracellular histones, reduced hi
stone-induced cardiac damage, and rescued mice from histone-induced death. These results suggest that extr
acellular histones might be a myocardial depressant factor in sepsis, and that recombinant thrombomodulin

might be effective in neutralizing histones toxicity.



Ann Surg. 1967;165:504-517

J
Clin Invest. 1985;76:1539-53
TNF-a IL-1B
J Exp Med. 1996;183:949-58
DNA
Neutrophil

Extracellular Traps (NETs)

2009 11
Nat Med. 2009;15:1318-21

)
2

(3)
'™

invitro in vivo

24

ELISA
/DIC
ELISA
H3
0 ng/mL
/DIC 0-1464 ( : 116)
ng/mL
H3
0-605 ng/mL
1600
~ | .
E 1400
2 1200 r
e 1000 - .
% 800 -
% 200
I
s 190+ . .
& 100}
oy - **
o 50+ |
-m—m:lul—tzm

f@EA  E=6 ETH
BumyE + DIC




1.5 pg/mL

ng/g (BW)

CK

H3

H3
10
20
1-2 pg/mL
20 pg/g (BW)
80 ug/g (BW)
8 pg/mL
ST

EX+VERSE  200%

'™

rTM  invivo

'™

EXRV+HTM ERLY

——
e —

100 0 %%
9 @ EARV+rTM
'E{il- 60
Ith “° EXRY
H.l 20

0

2|0 4IU 6'0 B'U
BF”E (min)
ARPE19
H3
H4

Kawano H, Ito T, Yamada S, Hashiguchi T,
Maruyama |, Hisatomi T, Nakamura M,
Sakamoto T. Toxic effects of extracellular
histones and their neutralization by vitreous
in retinal detachment. Lab Invest. 94(5)
569-85 (2014)

25(1) 55-60 (2014)

Nakahara M, Ito T, Kawahara K, Yamamoto M,
Nagasato T, Shrestha B, Yamada S, Miyauchi T,
Higuchi K, Takenaka T, Yasuda T, Matsunaga
A, Kakihana Y, Hashiguchi T, Kanmura Y,
Maruyama |. Recombinant Thrombomodulin
Protects Mice against Histone-Induced
Lethal Thromboembolism. PLoS One. 8(9)
€75961 (2013)

41 , 2014



Takashi Ito, Mayumi Nakahara, and lkuro
Maruyama, Massive thrombosis evoked by
extracellular histones: Is it DIC?, 59th
Scientific and Standardization Committee
Meeting of the ISTH 2013, 2013 6 (

).

PAMPS
DAMPs , 35
2013 5 ().

o
ITO  TAKASHI
20381171

@
MARUYAMA 1KURO
20082282

®

NAKAHARA MAYUMI

90707514
KAWAHARA KO-ICHI
10381170

*

NAGASATO TOMOKA

YAMADA SHINGO




