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Inhibitory Effects of Dropwort (Oenanthe javanica) Extracts on Memory Impairment
and Oxidative Stress and the Qualitative Analysis of Isorhamnetin in the Extracts
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ABSTRACT This study was conducted to investigate effect of the acetylcholinesterase inhibitor activity, the protective
effect of the extract on SH-SYSY cell death by H,O,, the memory improvement from scopolamine-induced rat. Moreover,
the antioxidant activity of isorhamnetin from the dropwort (Oenanthe javanica) was investigated. Acetylcholinesterase
inhibitor activity was highest (28.59%) in Hwasun O. javanica extract (H-OJE). H-OJE and Naju O. javanica extract
(N-OJE) were not significantly different. SH-SYSY cell death deceased to 37.23% and 36.68% for H-OJE and N-OJE,
respectively, following treatment with the extracts. O. javanica extracts showed a protective effect against H,O,-induced
neurotoxicity. Treatment with O. javanica extracts slightly improved scopolamine-induced (1 mg/kg, i.p.) memory
impairment in rats. H-OJE contained the highest total phenolic and flavonoid contents of 117 mg/g and 30 mg gallic
acid equivalents/g, respectively, and had a DPPH radical scavenging activity (SCso) of 113.8 pg/mL and ABTS radical
scavenging activity of 48.2 pg/mL, which was higher than the other extracts. The thiobarbituric acid reactive substances
value was highest (50.2%) in H-OJE. Antioxidant activity differed significantly among dropwort extracts. Isorhamnetin
was known as one of the flavonoid and for having neuroprotective effect. So we analyzed acid-hydrolyzed O. javanica
extract HPLC. The results were that peak at 14 min and spectrum of the extracts was consistent with standard solution.
The results of LC/MS/MS analysis were that the extract and standard solution were confirmed total ion chromatogram
at identical time, precursor ion was 317 [M-H]" m/z, product ion was 302 [M-H]" m/z. Overall, the results showed
that the dropwort extract led to memory improvement and had antioxidant activity. Based on these finding, further
research to investigate the production of ethanol extract of dropwort as a processed food is warranted.
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J(L-theanine) &85, 2=vl2](Rosmarinus officinalis
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7127](VB-200DM, Vision Biotech, Incheon, Korea)Z&
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2] 9 4=(JW Pharmaceutical Co., Seoul, Korea)& T4
34t} Acetylthiocholine iodide, isorhamnetin, Folin—
Ciocalteu phenol reagent, gallic acid, catechin, ascor-
bic acid, linoleic acid, thiobarbituric acid, trichloro-
acetic acid, butylated hydroxytoluene, trifluoroacetic
acid(TFA)(Sigma-Aldrich Co., St. Louis, MO, USA)Z&
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homogenization buffer(12.5 mM sodium phosphate pH
7.0, 400 mM NaCDE ¥ il Potter-Elvehjem homoge-
nlzer(PR025O ProScience, Oxford, CT, USA)E o] &3]
T A3IA 7] * 1,000X g2 10%-3F Y4+ 2(Hanil Science,
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FZE9] 1 mL linoleic acid #3}¢, 0.5 mL2] phosphate
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CA, USA)$} UV detector(Waters 486, Waters, Milford,
MA, USA)E AH&-3F31th. Column2 X bridge Cis column
(4.6<50 mm, 5 ym), =%+ 30°C= #3831t} Injection
volume= 20 uL, flow rate®= 1.0 mL/min®. = 3&}3it}. o]
TS EHo 7 &) A0.1% TFA 3 10% MeOH), &
) B(0.1% TFA ¥+ 100% acetonitrile)Z AF&-3}3it}.
= 71EE A ASEE AL, 0.45 um filter(Millipore)
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MS(Agilent 6550, Agilent Technologies)®} UV detector
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pack XR-ODS column(2.0X100 nm, 2.2 ym, SHIMADZU,
Kyoto, Japan)& AR&akaivh 4 &rl= & A0.1%
TFA in water), &1} B(0.1% in ACN)E Al-&3}¥ o &
E &= 71EE A AP 0.45 um filter(Millipore) S
53l filter 3}3I T} Flow ratei= 0.25 mL/min, column
=+ 50°C, injection volume2 5 pL, ¥ 370 nm=
13T LC-MS/MS AR o] &3pHe] 212 A4
1.5 L/min, 718} &%= 200°C, capillary voltaget= 4,500
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13} 2t

SPSS E A= 2 13 (Statistical Package
for the Social Science, Ver. 12.0, SPSS Inc., Chicago,
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Acetylcholinesterase 24X &M =X

Acetylcholine®] 33} Eafo] #HE G4 2+ choline
acetyltransferase(ChAT)2} acetylcholinesterase(AChE)
7F ek wheka] Ao 217 Hgo] Y&EA o] FojxHH

Table 1. LC-MS/MS gradient specifications for isorhamnetin of
Oenanthe javanica extract (%)

Time (min) A B
0.00 80 20
30.00 60 40
30.01 10 90
35.00 10 90

A: 0.1% TFA (trifluoroacetic acid) in water.
B: 0.1% TFA in acetonitrile.
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Fig. 1. Oenanthe javanica extracts inhibit acetylcholinesterase
(AChE) activity. Inhibition is expressed relative to the control
value (100%). AChE activity was inhibited by all Oenanthe jav-
anica extracts (500 pg/mL). DHED (37.5 mM) was used as
a positive control. Each value represents the mean+=SEM. Differ-
ent letters show a significant difference at P<0.05 as determined
by Duncan's multiple range test.
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Fig. 2. Oenanthe javanica extracts decrease H>O,-induced cell
death. SH-SYS5Y neuroblastoma cells were pretreated with 10
ng/mL Oenanthe javanica extract for 4 h before H,O, treatment
(750 uM). After 24 h, WST-1 activity was determined according
to the manufacturer's instructions (Roche). The values repre-
sent the mean+SEM. Different letters show a significant differ-
ence at P<0.05 as determined by Duncan's multiple range test.
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induced memory impairment. In a passive avoidance test, ex-
posure of rats to scopolamine (1 mg/kg, i.p., n=5) induced sig-
nificant memory deficits compared to the control group (n=5).
H-OJE (Hwasun Oenanthe javanica extract) (10 mg/kg, p.o.,
n=5) and U-OJE (Uiryeong Oenanthe javanica extract) (10 mg/
kg, p.o., n=5) was administrated to rats before 1 h of the scopol-
amine treatment. CTL: non-treated. Sco: scopolamine (intraperi-
toneal injection, ip) treated+test-substance non-treated. Sco+
N-OJE: scopolamine (intraperitoneal injection, ip) treated+Naju
Oenanthe javanica extract. Sco+H-OJE: scopolamine (intraper-
itoneal injection, ip) treated+Hwasun Oenanthe javanica extract.
Each value represents the mean+SEM. Different letters show
a significant difference at P<0.05 as determined by Duncan's
multiple range test.
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Table 2. Total phenol and flavonoid contents of the extracts
of Oenanthe javanica extract

Samples b Phenol (mg/g)  Flavonoid (mg GAE/g)
H-OJE 11737 30+1°
N-OJE 70+1° 12+1°
U-OJE 53+2° 10+1°

YH-OJE: Hwasun Oenanthe javanica extract, N-OJE: Naju
Oenanthe javanica extract, U-OJE: Uiryeong Oenanthe jav-
anica extract.

?Data are presented as the mean+SD of triplicate experiments.
Different letters (a-c) show a significant difference at P<0.05
as determined by Duncan's multiple range test.
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Fig. 4. DPPH radical scavenging activity of three Oenanthe javanica extract. (A) DPPH radical scavenging activity of three Oenanthe
javanica extracts in a dose dependent manner. ®: ascorbic acid, ao: Hwasun Oenanthe javanica extract (H-OJE), m: Naju Oenanthe
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(c) Calibration curve of isorhamnetin standard solution.
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