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An Acetylcholinesterase Inhibitor from the Leaves of
Securinega suffruticosa
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Abstract — In the course of screening Korean natural plants for acetylcholinesterase (AChE) inhibitory activity, we found that
a methanolic extract of the leaves of Securinega suffruticosa showed significant inhibitory effects on AChE. Bioassay-guided
fractionation of the methanolic extract resulted in the isolation of dihydrosecurinine, as a active principle. This compound inhib-
ited AChE activity in a dose-dependent manner, and the ICy, value of dihydrosecurinine was 18.9 ug.
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50 mM 12kl (phosphate buffer, pH 8.0y |23l AL
239t 71242 0.5 mM acetylthiocholine(ATCh)Jﬂ-
1 mM 5,5'-dithio-bis(2-nitro benzoic acid)’} g3of &=
50 mM <Akl (phosphate buffer, pH 8.0y A& 7t
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2 Lobar-A Lichroprep Si 60(Merck) column} Sephadex
LH-20 column chromatographyS ¥Hs- A A|&lod 159 &}
HEs i

51818 1 - Yellow powder; mp 55-56°C; EIMS m/z
219 [M*]; '"H-NMR (400 MHz, CD,0D) &: 5.55 (1H, d,
J=2.4Hz, H-12), 3.30 (1H, m, H-7), 2.92 (1H, m, H-60),
2.66 (1H, m, H-8), 2.64 (1H, m, H-6[3), 1.90 (1H, m,
H-2), 1.76 (1H, m, H-88); "C-NMR (100 MHz, CD,0D)
d: 178.0 (C-11), 175.3 (C-13), 109.9 (C-12), 93.0 (C-9),
62.9 (C-2), 61.5 (C-7), 494 (C-6), 38.5 (C-8), 32.7 (C-
14), 25.4 (C-3), 23.7 (C-5), 21.3 (C4).
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Table I. AChE inhibitory activity of each fraction from the
leaves of Securinega suffruticosa

Fraction IC,, (ug/ml)
MeOH 49.5
Crude alkaloids 273
H,0 >80
Berberine 0.52

Algte] p<0.05E 7IFC R o] TR EA

T T U A2Ee] sl total MeOH FEES
ZA|5te] EllmanHe wet AChEE AsiAXE g A3t
AiHE]de] MeOH F&E°] A EH7} oS 8T
T Ak w2 Bl g P 2AMNA alkaloid
RS Bl grEe de AEYS st 49 total
MeOH FEE& dubH2l alkaloid $& W we} 23
& AAIS O, 2 £l gl AChEEA AsjadE
AES A7} Zalkaloids-g oA A&7t #AaEof o]
EFolM AChEZA Al d8-S @efstalrt stith(Table
D). 2 7FA) chromatographyS A A3l 743 &Ade] 73k
2EgoM FHE 18 dEEisith e 12 3 1
A2 EMSOIM BEAEo] 21998 81 & gIle, 'H-
NMR spectrumei¥ 8 5.55(1H, d, J=2.4 Hz) ppmelld] 170<]
olefinic proton°®] #ZHAh. PC-NMR spectrum] A &
8 178.0 ppmo A 170 ¢} carbonyl signal®] W EFREO. ™,
817533 109.9 ppmell A 271€] olefinic carbon signalo] 2
Z=|L3L, oxygen B nitrogen bearing carbon®Z 45
= signale] §93.0, 62.9, 61.5 ppmellA UERLOM, 1 ]9
67M2] signal (549.4, 38.5, 32.7, 254, 237, 21.3 ppm)°] T
Z=lo] 2F 12709 carbon signale] B1HSIT). o9} 7+
AEE EUE SHE 12 & 2Ed4 o]n] BaE] Q=
securinine-type alkaloid& & 4= QIglem, 71& B! 125
Hwsled 33ME 12 dihyrosecurinine®E 1 543153t}

31912 1] AChE A& 1C,, #tol 18.9 pg/mi (863
UM)E 24 =01, positive controlE AHE-8F berberine ™
0.52 pg/mi(1.6 pMETE vk AAEASS JeRY O AChE
o] B4 L TEEH O AR SIRHE 19] 38 &
& & 7149 acetylthiocholine (ATCh)#He] 74 AAIE &
ol B7] 98l =& E3HA 2 WIEEE 4%
o Lineweaver-Burk plotS 233l & A3} Fig. 33} 73]
velstth 3l3HE 12 Michaelis-Menten 35791 K & 473
A ALY V& FE JEH 02 THAAIA AChE
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Fig. 1. Structure of dihydrosecurinine.

100 r
90
80 -
70
60
50
40

Inhibition(%)

0 ‘ H 1
0 20 40 60 80 100
Concentration(ug)
Fig. 2. The inhibitory activity of dihydrosecurinine on AChE.

Differs significantly from the control, effective *p<0.05,
**p<0.01
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Fig. 3. Lineweaver-Burk plot of 1/v vs. I/ATCh in the
presence or absence of dihyrosecurinine
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