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Abstract

To investigate the potential therapeutic value of a plant extract against amyloid [(B-peptide-induced cell damage, we
first screened extracts of 250 herbs, and finally selected a water extract of Spinacia oleracea for further study. This
extractshowed the potential to inhibit the reactions of oxidants. We measured the angiotensin-converting-enzyme (ACE)
inhibitory activity of the extract, and assessed the ability of the extract to protect neuronal cells from chemical-induced
cell death. SH-SYSY neuroblastoma cells were used in this assay. The extract exerted protective effects on HOr-induced
cell death, when H;O; was used at 100 M, 200 M, and 500 M (protection of 87% 73% and 58% respectively).
When 50 M of amyloid (3-peptide was added to the test cells, however, the extract had no protective effect on cell
death. The extract inhibited ACE activity in a dose-dependent manner, and exhibited potent protection against the deleterious
effects of H;Ox. In sum, these results suggest that a water extract of Spinacia oleraceahas the potential to afford protection
against chemical-induced neuronal cell death, and the extract may be useful in the treatment of neurodegenerative diseases.
The precise molecular mechanism of neuroprotection is under investigation.

Key words : hydrogen peroxide, neuroblastoma, cell death, Spinacia oleracea

591 Ao w OLEW It} el
HPIHI = 654 o] Ake] w-Qlo|A] <k 2~11%2
FA 5 1 =, =8 60thol| 5%, 80~90tholl = 15% 7}

wLCorresponding author. E-mail : sang(@knu.ac.kr,
Phone : 82-53-950-7754, Fax : 82-53-950-6772

Ao} AN =7 Barwo] ik 2w 58] w94 A=
F2 HYd @A vl e} &x3to} ] (Alzheimer’s disease)
oz Y E ¢ 9l=u)], dxslo]n)¥ - cholinergic 714
2), 542+ 7}4(3), microtubule 7}44) 5 o] 7} 7}
Atk 2 S A= microtubule 712 mitotic spindle®] &
23 34 9491 microtubuleo}] M| E o] Folu} A M L
ol A &7] 957 vesicles®] o] Foll FoF AL sh=0,
o] 7]%°l FH = microtubule-associated protein®] taus} 7}
1 2k&Khyperphosphorylation) E]O%i hippocampus, neocortex,
amygdala, brainstem nucleus 2! cholinergic systemof|A] 4!

425 -



426 SN EAGFERI A A4 A45 (2007)

2 Oﬂ ﬁF7:HH central nervous
system (CNS)el| ¥3X3}+= amyloid plaque®} neurofibrillary
tangles®] &AJo] 7P EA A o]r}(5). Senile plaquess}
neurofibrillary tangle-2- %2424 Q] Algre] Ao ZA) &}
el el sk Sotaint el s
ol A o] WA o) 2] =1(6), senile plaque] F8 FA
A 5-& precursor protein©. 2 H-E F- 125 427]¢) o}m) Ak
o2 FAH B-amyloid protein (AR)o]t} o] 52 fibrillar
9 B-sheet FFE ¥ = o] 9Jom, tau DA S
FRRI4FSFAI 71, microtubule 2 =F SHAl 84, 2174 2
of AMEE frests A oE def] AckT). oleteh amyloid
B-peptide®] #}%=8k =2} apoptosis pathwayE 24 54417
1(8), free radical & 88} 2ha}A /\Eaﬂ Z2~of 9]3) 417
AEE AEA 08 A2 7| 1109), AA7E B 7195
x%z];@ doz A}/«l o};ﬂ z‘rL_oE/yq x]d'_zj'?_ Iﬂlrodegenetaum < Tor
T=BH(10). B9 o e} ¥ o] ABe] %<& acetylcholine

mlo

o] & AsfA e ZM(11) HA AN L] A4 417
A28 A% 2943 ol i) Aol 2 2l
oS G 4 9lokn Easle] k1), wel 2172w

drone Aud td TS +3T 2% O
-amyloid <] & human astrocytoma cell line?] U373MGe]|

] inflammation mediator$] interleukin-la, interleukin-1[3,
interleukin-6 52 cytokine©|v}, inducible nitric oxide
synthase (iNOS), MIP-1q, Clq, C9 F2o] BAo} BA =t
! proteinase inhibitor (acute phase
2-Z mRNA level 2 9]

(CD59), estrogen receptor 3
reactant protein, ACT) 2] &c] K
s ol 283 A7)l
Al =)(Spinach, Spinacia olerecea 1.)3= W o}Fa}ol| £3
< 4 X‘Ei HIER Aol A9l 7hzElo] a4
A 7 Em Agn AR ae)a 84 ol Bold Hwﬂ
o] ojdole} Uikl A] £ L] 2 Folth o] Hof
e AT o] FE 4547 5o slef wel
T ETE o AR gate] lof RIE o= 31}7}
Atk b AR S FA GEL7F v ghrEle]
ek, st He 55 AAATI= Bt Mﬁr(13,14)-
A2 @Al o glol Qi Aol @l ol Sle
‘homocysteine’ o] 2+ & A T 7d3b7} WA 5]
= AE ege ArEad e s B odoh 3k kst
~Eg 20 93 DNA £4-2 2ha(15), ischemic brain 224
& AAAIZITH6).

2 AFellxs AlgA| FEE thate] i 49 cholinergic
neurotransmitter®]  acetylcholine®] F&& 2Hd=
acetylcholinesterase @] A& &3 4 B8}, Totsla4-9}
ABRYE 2 SH-SYSYAl Eo A o] Al ZAME A &
#E AESII

>

1
a A

pa

=

Ao

mﬁ
tlo
2

ME o

Al ot

Acetylcholinesterase, acetylthiocholine iodide, diothio-bis-
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Fig. 1. Effects of Spinacia oleracea extracts on DPPH radical
scavenging activity.
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Fig. 2. Antioxidant activity of Spinacia oleracea extract by FRAP
assay in dose- and time-dependent manner.
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Fig. 3. Acetylcholinesterase inhibitory activity of Spinacia oleracea
(SO) extract.

*Values with different letters are significantly different by SPSS and t-test ar P<(.005.
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Fig. 4. Protective effect of Spinacia oleracea (SO) extract on H:O:-induced cytotoxicity in SH-SYSY cells.

A : Protection of

peroxide-induced cell damage by SO extract. B : Cell viability was determined by MTT assay. SH-SYSY cells were treated with indicated concentrations

of H:0» withjwithout SO extract for 24 hr. Values are means + S.D. from four independent experiments.
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Fig. 5. Protective effect of Spinacia oleracea (SO) extract on
amyloid B-induced cytotoxicity in SH-SYSY cells.

(A) Representative micrographs showing SH-SYSY cells with or without extract for
48 br. (B) Cell viability was determined by MTT assay.
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