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Effect of Immature Citrus sunki Peel Extract on Neuronal Cell Death

Woon Chul Ko and

Sun Ryung Lee’

Department of Biology, Jeju National University, Jeju 690-756, Korea.

ABSTRACT : The peel of Citrus sunki exhibits multiple biological activities such as anti-oxidant, anti-inflammation and
anti-obesity, but little is known about neurodegeneration-related activities. In this study, we investigated the protective effect
of ethanolic extract from both immature and mature Cifrus sunki peel on neuronal cell death. Treatment of the neuroblas-
toma cell line SH-SYSY with MPP", an inducer of Parkinson disease model, increased cell death in a dose dependent man-
ner. Increased levels of active caspase-3 and cleaved PARP were detected. Treatment with immature Citrus sunki peel extract
significantly reduced MPP*-induced neurotoxicity. Cytoprotection with immature Citrus sunki peel extract was associated
with a decrease in caspase-3 activation and PARP cleavage. In contrast, mature Citrus sunki peel extract had no significant
effects. These data suggest that immature Citrus sunki peel extract may exert anti-apoptotic effect through the inhibition of
caspase-3 signaling pathway on MPP*-induced neuronal cell death.
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Aoz dHA Ut} (Gelb et al, 1999; Yacoubian and
Standaert, 2008; Bae et al., 2010). T3} AAE A
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ZAHIES] EE FET F oA AlErdelr F2 AMEs)
£ AAEAE MPPOIYF (Rock and Peterson, 2006; Wilms
et al, 2007; McGeer and McGeer, 2008; Jung et dl,
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al, 2009; Lee et al., 2009; Ryu et al., 2012; Kim et al.,
2014; Yabuki et al., 2014).
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flavonoids, carotenoids, coumarins, phenylpropanoids, limonoids
5 oF 600459 AelBYRAL PRk low, of Fole
& 52 hesperidin, naringin, tangeretin, nobiletina} 7+
polymethoxylated flavones (PMFs)E 7HAl&= Z o2 HIE o]
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freo] slom g, deh, st § ohds Al 28-S
Helll= ASo® d#A drt (Chung er al., 2000; Yoshigai
et al., 2013).
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Human neuroblastoma SH-SY5Y A|X+= S= MEX3=23
o|A ok ol ALl A EE 10% fetal bovine serum
(FBS), 100 unit/m{ penicillin/ streptomycin, 20 mM HEPES
7t Z%% Dulbecco’s modified eagle’s medium (DMEM,
Gibco, Carlsbad, CA, USA) BIX|& AMg-sle] 37T, 5% CO,
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5. Western blot

Phosphate buffered saline (PBS) =4 & 433k A|3zo
protease inhibitor7} ¥3FE lysis buffer (20 mM Tris,
150 mM NaCl, 1mM EDTA, 1mM EGTA, 1% Triton X-
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A 7195 3kak E2d @E-E nitrocellulose membrane
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(Santa Cruz Biotech, Dallas, TA, USA), anti-rabbit cleaved
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18519937 enhanced chemiluminescence kit (ECL) WHOZ
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Fig. 1. Induction of caspase-mediated neuronal cell
death. (A) Neurotoxicity of MPP* on SH-SY5Y cells
by trypan blue exclusion. Data are represented as
mean = SD of 3 separate experiments. *p <0.05 vs
control (B) Expression of apoptosis- related proteins
by western blot analysis.
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Xol| MPPE ARg3le] 417 AlE Abdel] mix=
R} trypan blue exclusion 418 53l A&
Ak TE T (1-500 uM)e] MPPE 2173 A 0]
et AEd A3k, 1-50 pM sEoE AE APE g3t A
o] YRR 29kAL 100 pM Aol M= 57%2] AEES
Ko feojFom Alx PESo] Hsl] Al eH 500 uM
FEAME 40%2] W2 AEES YERIITE (Fig 1A).

N EAPE 242 Absl 2E# A 72 tekst 82ld <]
3 EAslEl= caspase AT AY ARE T o]Fo|Xth
nES=golo|A] WEE cytoch-rome c, Apaf, caspase-9°1 <]
a FAE apoptosome> Al EANHO] AHZHo g Fode=
caspase-32] 4439} poly (ADP-ribose) polymerase (PARP)2]
HASE fesh A2 §Solu 3¢ {3 5 FA W
staAlE AXA Eth (Bredesen er al, 2006; Delivoria-
Papadopoulos et al, 2007). MPPol 2]k AHE A}lEHo]
caspase-3°] BsLE T8l A=A ERlsh] S8 AbE
d chEse] WS BAsielth. 2 A, izt Hls)
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T B3} AdEjollA APdo] XPErE BHskE FHE vt
A =] cleaved FEfS] o] SV AE 8l &
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Fig. 2. Protective effect of immature CPE on the

MPP*-induced neurotoxicity. (A); Measurement
of cytotoxicity of immature CPE or mature CPE. (B);
Effects of immature CPE or mature CPE on MPP*-
induced neuronal cell death. Data are represented
as mean + SD of 3 separate experiments. *p < 0.05
vs MPP*-treated cells. #p <0.05 vs mature CPE-
treated cells. CPE; Citrus sunki peel extract.
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Fig. 3. Inhibitory effect of immature CPE on the
expression of aroptosis-related proteins. CPE;

Citrus sunki peel extract.
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10 g/l FE=o M= 50%2] AEES, 200 pg/ml 0] F5olA]
= 58%°] AEEE YEMIITE ol 52% AEES E
MPP* ]z} Mg xjo|& Holx| ek ZAo2A 45 71
F 9 FEE AT BHE = A2 T 5 Aok
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A ke AsE Jehilth (Fig. 2B). ol2is A= 4% 3
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