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ETS-GS, a Novel Vitamin E Derivative, can Reduce theCrush-Injury relatedDamages in a
Rodent Model
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The mechanisms of crush syndrome in which the local traumatic injuries affect dis
tant organs remain unknown. The purposes of this research were to reveal the involvement of reactive oxyge
n species (ROS) in systemic inflammation association with distant organ injuries and to evaluate the effec
ts of ETS-GS, a novel vitamin E derivative in a rat model.

The ETS-GS treatment ameliorated the survival in a rat model of crush syndrome. Serum levels of inflammat

ory cytokines and oxidative stress were significantly decreased in the ETS-GS group compared with those in
the control group. Ex vivo imaging confirmed that ETS-GS treatment reduced ROS generation in both the lun
g and the muscle following crush injury. Administration of ETS-GS could reduce ROS generation, systemic in
flammation, and distant organ damage and improve survival in a rat model of crush injury. These results su
ggest that ROS play an important role in the mechanisms of crush injury.



hypovolemic shock

(SIRS)

ETS-GS

ETS-GS

specific pathogen- free Wistar
2609-319¢g

(50mg/kg)
(10mg/kg) 1

BIO-MEDICA, Osaka,
Japan 37

0.3mm

Asai Works Co, Osaka,
Japan; Konan Medical Laboratory Co,
Kobe, Japan 3.0kg

(Iml/kg/h)
1 5
10ml/kg/h

1 Sham (SH

group) 2 ETS-GS (ETS group)

3.control (CR group)

Sham

ETS-GS
ETS-GS phosphate-buffer saline (PBS)
10mg/ml
10mg/kg
Control
ETS-GS PBS
sham  n=6 ETS-GS n=19

control n=20



4 (30009, 15
4 ) -20

Malondialdehyde
Superoxide Dismutase (SOD)
thiobarbituric
acid reactive substances (TBARA Assay
Kit; Cayman Chemical, Ann Arbor, MI)
Superoxide Assay Kit ( Superoxide Assay
Kit; Cayman Chemical, Ann Arbor, MI)

(MDA)

IL-6 HMGB1
ELISA IL-6 (R&D Systems,
Minneapolis, Minn) HMGB1 (Shino-Test
Corp., Kanagawa, Japan)

EXx vivo

CellRox Deep Red Reagent (Life
Technologies, Carlsbad, CA)
20
PBS 25y M

CellRox Deep Red Reagent 2.0ml
1
MS-FX-PRO
imaging system (Carestream Health,

Rochester, NY)

IBM SPSS Statistics
version 21.0 for Macintosh (SPSS Inc.,
Chicago, IL)

Kaplan-Meier method
log-rank test

meanzx
SEM
ANOVA post hoc
Dunnet t
Figure
Sham  100% (6/6)
ETS-GS 57.9% (11/19) control
15.0% (3/20) Sham

control
ETS-GS control

(p<0.01)

=
o

Survival Rates
o £
) )
r--
|
|
g |

o
FS
*

++++ SH group
— ETS group
= = CR group

o
()

=
o
)

1 2 3 4 5 6 7
Time on Study, days

Figurel
p<0.05 p<0.01
MDA  SOD + SEM

Figure2A,B

MDA

control 14.7+ 1.64 u M

ETS-GS 9.72+ 0.87

MM (p<0.05)

SoD
control 0.35+ 0.01 U/ml

ETS-GS 0.41+ 0.01 U/ml
(p<0.05)
20 control 0.36+ 0.02
pg/ml ETS-GS
0.52+ 0.03 pg/ml
(p<0.01)
IL-6 HMGB1 + SEM
Figure2C,D
IL-6
control 1482.1+ 200.3 pg/ml
ETS-GS 524 4+ 231.8
pg/ml IL-6
(p<0.01) 20
control 310.4+ 20.7 pg/ml
ETS-GS 227.8+ 10.74
pg/ml (p<0.01)
HMGB1
control 16.22+ 0.46 ng/ml
ETS-GS 10.39+ 0.21
ng/ml (p<0.01)
sham ETS-GS
control



MDA, uM

IL-6, pg/mL

2000

1500

1000

500

6 hours 20 hours 6 hours 20 hours

ix e PraT ax xx

o &

HMGB1, ng/mL

[

o

6 hours 20 hours 6 hours 20 hours

Figure2
A:MDA B:SOD C:IL-6 D:HMGB1
20
- Figre3
Control
ETS-GS

Figure3
A:SH group B:SR group C:ETS group

ex vivo
20
Figured
control
4.00+ 0.01
ETS-GS 3.29+ 0.15
(p<0.01)
control
3.44+ 0.08
ETS-GS 2.96+ 0.15
(p<0.05)
20

[1SH group
ICR group
[_JETS group

signal intensity, times

SH group CR group ETS group

T —
10mm

High

] SHegroup
Bl cRgroup
[ ETSgroup

Lung Muscle

Figure

Junichiro Nakagawa ETS-GS, a novel
vitamin E derivative, can reduce the
crush injury-related damages in a
rodent model. 7  Asian Conference
on Emergency Medicine 2013.10.24.
Tokyo

27
2013.5.24
Junichiro Nakagawa ETS-GS, a Novel
Vitamin E Derivative, Ameliorates
Crush Syndrome in a Rodent model.




Society of Critical Care Medicine’s 42nd
Critical Care congress 2013.1.20 San

Juan
ETS-GS
CIA 2012.11.10
@
NAKAGAWA Junichiro
60597508
@

®



