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Protective mechanism of FADO12, a ferulic acid derivative, against ischemic
brain injury.
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Stroke occurs suddenly, which leads to a poor prognosis. To discover a new
preventive therapeutic agent that can protect brain against ischemic injury, we have designed and
synthesized dozens of derivatives of ferulic acid (FA) and screened them in vitro. Chronic
preventive administration of FADO12, one of the derivatives preserved cerebral blood flow (CBF) and
markedly suppressed brain damage in rats treated with bilateral permanent carotid artery permanent
occlusion (2V0) or middle cerebral artery occlusion/reperfusion (MCAO / Re). We showed that these
effects involve the activation of nitric oxide endothelial synthase (eNOS) in cerebral blood
vessels. Our study demonstrated that FADO12, designed from FA, had low toxicity, could be used as a
long-term prophylactic agent, and reduced the brain damage after the sudden onset of acute-phase
cerebral infarction through the maintenance of CBF during ischemia.
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Fig. 1 Effects of oral administration of FAD0O12 on infarction and cerebral blood flow
(CBF). Representative photographs of TTC staining of coronal brain sections at 24 h of
reperfusion after 2 h MCAO (A) and images of CBF at the indicated time points pre and
post MCAO in FADO12 treated rats (B).

3. FADO12
NO
2V0 FADO12 eNoS
FAD012 2V0 eNoS
FADO12

eNoS MCA

2V0 FAD012

JINK  p38 ERK
Western blot FAD012
p-ERK Bcl-2/Bax cleaved caspase-3
JINK p38

FADO12 ERK

2

J. Comput. Chem. Jpn., Vol. 17, No. 3, pp. 150-152 (2018)
Asano T., Matsuzaki H., Iwata N., Xuan M., Kamiuchi S., Hibino Y., Sakamoto T., Okazaki
M. Protective effects of ferulic acid against chronic cerebral hypoperfusion-induced
swallowing dysfunction in rats. International Journal of Molecular Sciences, 18, 550;
doi:3390/1i jms18030550 (2017)

21

FADO12
139 2019 3

ERK Nrf2
139 2019 3

MALDI
139 2019 3




139 2019 3

Takashi Asano, Ryo Endo, Kosuke Hayashi, Yosuke Kato, Naohiro lIwata, Hirokazu
Matsuzaki, Takeshi Sakamoto, Yasuhide Hibino, Mari Okazaki FAD012, a ferulic acid
derivative, protects against middle cerebral artery occlusion (MCAO)-induced ischemic
stroke by preserving cerebral blood flow in rats, 18th WORLD CONGRES OF BASIC AND
CLINICAL PHARMACOLOGY, July 2018 (Kyoto)

Takashi Asano, Hirokazu Matsuzaki, Yosuke Kato, Kosuke Hayashi, Meiyan Xuan, Naohiro
Iwata, Jun Takayama, Takeshi Sakamoto, Yasuhide Hibino, Mari Okazaki FAD012, a ferulic
acid derivative, improves cerebral blood flow and enhances swallowing reflux in a rat
chronic cerebral hypoperfusion model, 18th WORLD CONGRES OF BASIC AND CLINICAL
PHARMACOLOGY, July 2018 (Kyoto)

FADO12
, 138 , 2018 3 25-28
_ . MALDI
138 , 2018 3 25-28

Yosuke Kato, Narumi Hirosawa, Jun Takayama, Maiyan Xuan, Mari Okazaki, Yasushi
Sakamoto, Takeshi Sakamoto Use of halogenated derivatives of the ferulic acid as
matrices in proteomic analysis with Matrix-Assisted Laser Desorption/lonization Time
of Flight Mass Spectrometry, The protein society, 2017 July 24-27 (Montreal Canada).

_ FAD012
, 2017, 2017 8 24 -25
MALDI , 61
, 2017 9 16
MALDI Matrix
2016 in 2016 6 30 7 1
o PMF Matrix
2016 (JHUPO 14 )
2016 7 28 29
MALDI
60 2016 9 17
PC12 FAD024
60 2016 9 17
. FAD012
19 2016 11 26 27
. FAD012 90
2017 3 15 17
FAD012
137 2017 3 24 27
. FAD012
137 2017 3 24 27
MALDI-TOFMS PMF
137 2017 3 24 27
@
PC12 FAD012
137 2017 3 24 27

€Y



OKAZAKI MARI

50272901

@)
MATSUZAKI HIROKAZU

80582238

TAKESHI  SAKAMOTO

20187040

Meiyan Xuan

50711751

HIBINO YASUHIDE

10189805

IWATA NAOHIRO

50552759



