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Neuronal mechanisms of the protective effects of ferulic acid against swallowing dysfunction
in a rat chronic cerebral hypoperfusion model
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In the present study, we investigated the protective effects and the neuronal mechanisms of ferulic acid (FA),
a phenolic phytochemical, against cerebral ischemia-induced swallowing dysfunction using a rat chronic
cerebral hypoperfusion (2VO) model. The swallowing reflex elicited by topical administration of water or
citric acid to the pharyngolaryngeal region was markedly suppressed in 2VO rats. 2VO rats had lower
concentration of dopamine and expression level of tyrosine hydroxylase in the striatum compared to
sham-operated rats, suggesting nigrostriatum dopaminergic damage in the model. Furthermore, expression of
substance P (SP) in the pharynx, which is considered to be induced by dopaminergic signaling, also suppressed.
Oral treatment with FA improved the swallowing reflex and maintained both dopamine and SP levels in 2VO
rats. These results suggest that FA may improve the swallowing reflux by protecting dopamine-SP system from
ischemia-induced oxidative damage.

[BE®]

MEMIZ X 2 RN EEE O E L, WETRMNEBEDIKRTZHERL, TOFERA D= LE, BE-HRE
K R 832 (DA) MROEEIC L HHIEY 7 2% 2 AP (SP) BEHOMEI THL EEZ LN TS
—J, KaNFIZEEND 7= AT (FA) 1%, PIBIERABS LIz LR REER 267
HZENHESNTWD, &2 TARIFIETIL, 1BEMIKEERZ » b O TSI FIox3 2FAD
B L F DR AT = X MO THREF LT,

[(Ai£]

HEPE SD T v MCHFASHENR K ASSARALE  (2V0) ZATV, RREFRIC ML T &4 /E L=, 2V0
O 2 BB ICHE TR EREAREL, S5l leiﬂﬂﬁz@{tx LR, $REK DA B EOREEIT -7,
F 72, BREIAK tyrosine hydroxylase (TH) 6 J ONEBEAENR SP DR BLZ 0 Yuth 2 X 0 Fat L7z, FA (10
%7213 30 mg/kg/day) 1, 2VO @ LiERATA & e T SO HERRIE £ T 3, 7y Mokn#&L L
7

[#ER]

2VOWLEIZ LY, T NOENEEA ML RAEOHEK, Kijt&EORY, 3 X OMET R HEE DK
TRAEC, —JF, FA L, 2V0 7 v MNMIBITHE{LA b L AEOH K L O T A EEDIK T %
HEICHIH Uz, FA ORI S EME T IXBEE TR o 72, 2V0 7 v FOMEIETIE, DAGER X
O TH BB O/, WHEE SP REEDOD WD b=, FAZHKEL7-2Vv0 7 v FTiE, Zhb

DOEALDIIH S 47,

[%ﬂnﬂﬂ]

FAIZ2VO T v MBI 2 TR T 2MHI Lz, ZOA B =L E LT, FA OHERLIE
FIC X A BB K DAMRZOR#EL, IR L7ZWHEE SP FEA DN S L TV 5 A REM:
PRI NI,

- 101 -



