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Effect of Dropwort (Oenanthe javanica) Extracts on Memory Improvement
in Alzheimer’s Disease Animal Model, Tg2576 mice
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Abstract This study was conducted to investigate the effect of herbs on memory improvement by focusing on their
cholinergic functions in Tg2576 mice. Seven herbs were used to obtain extracts by using alcohol and water. In screening
test for cholinergic activities of the extracts, acetylcholinesterase (AChE) activity was highly inhibited in Oenanthe
Jjavanica alcohol extract (OJAE, 18.76%) as compared with the others. The OJAE-treated Tg2576 (Tg-OJAE) groups
showed the statistically significant increases of latency time in passive avoidance test. Also, it was found that the
concentration of AP1-42 was significantly reduced in Tg-OJAE groups compared to non-treated Tg2576 groups. In the
additional enzyme test, it was found that IC,, of OJAE was 991.77 ng/mL and OJAE acted as an uncompetitive inhibitor
of AChE. Therefore, it seemed that OJAE can be used for the development of processed foods for memory improvement.
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AFoMe AvEdFEZA & LEzl Tg2576 3PS
25 ARSI Tg2576 »H-2=9F Wild type (W) w2
(B6SILF/J, 1257, 20+5 g)= 27} Taconic Farms (Germantown,
NY, USA)2} (5)=ZFel(Geonggido Peongtaek, Korea)® ZFE -
matom, 2AIZF ZHA0R WS FI, & 2242°C, FE
50-55%2] A4 2lol9} B2 AFEA HAY 5+ IA A
o AFIFE F 402 YR &, A EFE R
Y 2E(WtCTL), PIUE]|FEE(50 mgke)S £ dlZF(Wt
OJAE), A H+E Fold HdXH(Te-CTLF Uy FEES
FoJdt A9H(Tg-OJAERIth RE 58 H4F Z2eFe 7k
elw. 5EAE32993] (Gachon University Hospital Institutional
Animal Care and Use Committee)®] 5918 e & AJgPs}go
H, A AF F3 3¢ BE sES A s=3 92 (The
Principles of Laboratory Animal Care National Institues of

Health Publication)Z &43}31T}.
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142 @ Aeo] T Human Abl-42 ELISA kit (Biosource
International, Camarillo, CA, USA)E o]&3}o] A|Z3|ALe] A%
Holl met Sk WA, k2] HE2ZA 100 medll Told
d EfL &FA(SM guanidine Hel/SOmM Tris-HCl, pH 8.0,
10mL)S #H7tste] f2 &% 7](Wheaton Industries, Millville,
New Jersey, USA)E o] &3t Fafigh &, A2o)x 3A17F <t
A dAgalS Bafslgth. ELISA kitd] Zz+ wellell =z2 &gt
Azt Felopd 20| =145 HIFst] 12417 o4 wijkst &
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204 30 Bt wlgs T AFgdoz A 7]
st AZRA(100 uL)S A7t S-S F4sITt RE%
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bance Microplate Reader LB 913, Berthold Technologies, Bad
Wildbad, Germany)E ©]-8-3} 450 nmollA S 3HATh(33).
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Fig. 1. Effect of OJAE on memory impairment of Tg2576 mice.
In 12 week-old Tg2576 (Tg) and wild-type (Wt) mice, the passive
avoidance test was performed after oral administration of OJAE (50
mg/kg) for 3 months. Note that latency was decreased significantly
in non-treated Tg mice compared to non- and OJAE-treated Wt
mice. However, latency time was increased significantly by OJAE
treatment compared to non-treatment in Tg mice. Data represents
meantSEM. *p<0.05 compared with non-treated Wt mice and
'p<0.05 compared with non-treated Tg mice, one-way ANOVA with
a post hoc Tukey’s test.
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Table 1. A comparison of AChE inhibition between water-extracts and alcohol-extracts of seven herbs (%)

Types of herbs Water-extract Alcohol-extract p-value
Citrus junos 3.00+0.54" 6.14£1.64 NS
Ziziphus jujube 2.43+0.88 3.31+£0.44 NS
Opuntia ficus-indica 1.61+0.58 7.14+1.85% p<0.05
Punica grantum 4.26+2.37 6.24+1.12 NS
Ficus carica -2.73+0.63 -0.05+0.67 NS
Angelica keiskei -1.28+0.95 1.26+0.78 NS
Oenanthe javanica 2.79+£0.59 18.76+2.25%* p<0.01

YData was expressed mean=SEM. All experiments were repeated five times.
PEach value represents the *p<0.05 compared to each water-extract by Student’s r-test.
JEach value represents the **p<0.01 compared to each water-extract by Student’s #-test.
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Fig. 2. Effect of OJAE on soluble A1-42 production in Tg2576
mouse brains. In 12 week-old Tg2576 (Tg) and wild-type (Wt)
mice, brains were isolated after behavioral tests and soluble AB1-42
levels of the brains were measured, using ELISA kits. The levels of
soluble AB1-42 were highly increased in the cortex of non-treated
Tg mice compared with those of non- and OJAE-treated Wt mice.
Note that the levels of AB1-42 were decreased by the oral
administration of OJAE during 3 months. Data represents
mean+SEM. *p<0.05 and ** p<0.01 compared with vehicle-treated
Tg2576 mice, one-way ANOVA.
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Fig. 3. Effect of OJAE on AChE activity. The concentration
required for 50% enzyme inhibition (ICy)) was 991.77 pg/mL.
Inhibition efficacy was expressed as percent inhibition of enzyme
activity compared to the control value (100%). Each value represents
the mean+SEM (n =5).
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Fig. 4. Lineweaver-Burk plots of AChE activity over a range of
substrate concentrations (2-20 uM) in the absence (F) or
presence (E) of OJAE (1 mg/mL).
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