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Neuroprotective Effects of Cervi Cornu
in MPP+ Treated SH-SY5Y Cells

Sujung Yeo

Department of Meridian & Acupoint, College of Korean Medicine, Sang Ji University

Objectives : Parkinson’s disease, a progressive neurodegenerative disease, is caused by the loss of dopaminergic neurons in the
substantia nigra. There is no clear treatment or remedy for Parkinson's disease; therefore, the development of novel therapies
related to anti-inflammatory and antioxidant effects is required. This study was performed to evaluate the neuroprotective effect
of water extracts from Cervi Cornu(CC) in dopaminergic cells. Methods : We studied effects of CCon apoptosis, cell death and
inflammation in SH-SY5Y neuroblastoma cells treated by methylpyridinium ion (MPP+). SH-SY5Y cell line was treated with CCfor
24 hours and then 500 M MPP+ for 18 hours. Results : Cervi Cornutreatment inhibited the decrease in tyrosine hydroxylase (TH)
expression and decreased the activation of inflammatory factors mitochondrial cytochrome C oxidase (COX2) and inducible NO
synthase (iNOS) against MPP+ neurotoxicity. Apoptosis factors BCL2 associated X, apoptosis regulator (BAX) levels were decreased
and B-Cell CLL/Lymphoma 2 (BCL2) levels were increased. Conclusions : These results suggest that CC treatment had neuro-
protective effects in the SHFSY5Y neuroblastoma cells against toxicity induced by MPP+. The results suggest new possibilities of
CCfor the treatment of Parkinson’s disease.
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2. A<k

AM|zHjeFo]l B 83t Dulbeco's modified Eagle's medium
(DMEM), fetal bovine serum (FBS), minimal essential medium
(MEM), penicillin-streptomycin  (P/S< GibcoAKAuckland,
NZ)oA 451 ARESITE. MPP+ Sigma-aldrichAKSt Louis,
USA)ollA F5to] ARE5FSITE. Rabbit anti-tyrosine hydro-
xylase (TH) antibody+= Santa Cruz Biotechnology (Texas, USA),
cytochrome ¢} bax, bel 2 antibody+= abcamA} (Cambridge,
UK), EZ-CYTOX+= FAH10] @(Seoul, Korea), ABC standard kit
= VectorAKBurlingame, USA)OIA 5to] AR&s1oH, A3
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3. M|ZZH{QF
E ASof] ARgH *ﬂ = human neuroblastoma®l SH-
SYSY AlaEo|H, S| ZF-23Y(Seoul, Korea)ollA] £F Hho} A

2319tk 10% (v/v) FBS, 1% P/S& ESISH= high-glucose
DMEM BiR[E AR&BIFH 0 37°C, 5% CO, 7004 vlidstsict

4. Cell viability 4

96 well platec]l 2.0x10%/well®] SH-SY5Y AM|ZS HFsal
48X F, CC 1, 25, 50, 75 rg/ml S=& 24A 17t 523t A 2ot
Ak 100 «1/mlo] EZ-CYTOX & Ajste] 3A17F vy &,
spectrophotometer® 450 nmellA S FEE S4oI3Tt

MPP+ -&H0]| th$t Cell viabilitys &%5F7] ot 96 well
platedl] 2.0x10%/well®] SH-SY5Y MZS HZ=5}71 48417 3
NSW 1, 25, 50, 75 rg/ml 5=2 A2]o}3Act. 6*]Z_F—rMPP+
8% 500 mg/miE A= 3to] 18 AI7H ¥iF F, 100 1/mle] EZ-
CYTOXE A& 3o 34|17t viSF &, spectrophotometer® 450
nmolA SB=E S5 AlE AEES ol digh WE
&= RASI3IH

5. Western blot £
SH-SY5Y A& 855kl 48A17F &, CC 1, 25, 50, 75 ng/
ml =2 A6ttt 1 3 MPP+ 89 500 mg/miE X2 519
18 A7t ¥iF &, cold PBS & A& & lysis buffer 2 A2|gt &
47ColA 2087 AR 31 & (12,000 rpm) AEHS 12% sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE)E o|g3lo] thild sz BEgt & polyvinylidene
difluoride (PVDF) membrane (B10—Rad USA)LZ &7 AL
oA 147t &<L 0.1% Tris &% 1€ (TBS, 20 mM Tris-HCl
(pH 7.5) 2 0.1% Tween-20& $--<F 150 mM NaCl (TBST)
ofl 5% EA{= Arist 8o 7 A5kl mouse anti-tyrosine
hyroxylase (TH, 1:2000, Santa Cruz Biotechnology), rabbit
anti-Bax (1:2000, abcam) ¥ mouse anti- 8 -actin (1:5000,
Santa Cruz Biotechnology) @A} &7 sttt 0.1% TBST
2 AlA 3 %, 22 anti-mouse IgG- peroxidase antibody (1:
2000, Bio-Rad)2} 32 wigsta, ¢ - A
ECL western blotting substrate (Thermo Scientific, USA)S A}
gsto] ARtk

ESIA|E Pierce
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1. CCoj| CHgt Cell viability A

CCo]| thgt Cell viabilitys &74317] 9Joto] SH-SY5Y Af|22of]
0, 1, 25, 50, and 75 ng/ml ¥E9] F=S A3t A7} 2=
B0k AL RYEgo] EAF o8 Qougt A7} it (Fig. 1).

Cervi Cornu and Dopaminergic Neurons

1, 25, 50, and 75 wg/ml BE9] OKES Hslal GAIZE &
MPP+ 8 Aot ATHE SRIstIch. MPP+TRS AZgh 11
FolAT sz} -Rojgt ZjolE HeloH (p<0.05), MPP+ &
Ak A2t 250 tiste] 75 1g/ml] CC & gt 250
A o3t AJolE BTt (p<0.05, Fig. 2).

3. SH-SY5YOf|A| MPP+0j| Cigt CC| MIZ £S5 &3}
MPP+ -§49] A=A o] tigh TublAd AlZofafe] CCol Al
ARS GIE Bl Qlsto] SH-SY5YARO] MPP+E A28t
o] TH #&S SRIstoict. tiztol] vlato] MPP+IRe: A2jst 11
S BAF R FoJ3t ZJolE B} (p<0.05). CC AT 1
2 sTukth Aol glovt MPP+ §ATkS AE|gh 15T

HlWolA 25, 75 1g/mlo] s=olA FoJsHAl THe| ' A4t
2. SH-SY5YO{|M MPP+0f| St CC2| Cell viability 4 A =AUt (p<0.05, Fig. 3).
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Fig. 2. Cytotoxicity was analyzed in various concentrations of Cervi
Comu treatment.

SH-SYBY cell line was treated with Cervi Cornu treatment for 24
hr and 500 ~«M MPP+ treatment for 18 hrs. *p<<0.05 vs. the

Fig. 1. Cytotoxicity was analyzed in various concentrations (0, 1,
25, 50, and 75 «g/ml) of Cernvi Comnu treatment.
SH-SYBY cell line was treated with Cervi Cornu treatment for 24

hr. control and *p<0.05 vs. the MPP+ group.
150+
b.
g
a. §
CTL MPP+ 1 25 50 75 =
TH R & & = - - =
P-acfin G S — — — —
1]
CC (png/ml) o = 1 25 50 75
MPP= (500 pM) - + + + + +

Fig. 3. Western blot to detect dopaminergic cells using TH abtibody in various concentrations of Ceni Cornu treatment (a). SH-SY5Y cell
line was treated with Cenvi Cornu treatment for 24 hr and 500 «M MPP+ treatment for 18 hrs. Values are expressed as averages+SEM (b).
CTL, control group, MPP+, 500 «M MPP+ treatment, 1, 1 «g/ml Cervi Cornu treatment and 500 «M MPP+ treatment, 25, 25 «g/ml
Cervi Comnu treatment and 500 #M MPP+ treatment, 50, 50 «g/ml Cervi Cornu treatment and 500 ~«M MPP+ treatment, and 75,
75 ug/ml Cervi Cornu treatment and 500 «M MPP+ treatment. *p<0.05 vs. the control and *p<0.05 vs. the MPP+ group.
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Fig. 4. Western blot in various concentrations of Cervi Cornu treatment (a). SH-SYBY cell line was treated with Cervi Cornu treatment
for 24 hr and 500 «#M MPP+ treatment for 18 hrs. Values are expressed as averages+SEM (b).

CTL, control group, MPP+, 500 «M MPP+ treatment, 1, 1 «g/ml Cervi Cornu treatment and 500 «M MPP+ treatment, 25, 25 «g/ml
Cervi Comnu treatment and 500 «M MPP+ treatment, 50, 50 «g/ml Cervi Cornu treatment and 500 ~«M MPP+ treatment, and 75,
75 ug/ml Cervi Comu treatment and 500 ~M MPP+ treatment. *p<0.05 vs. the control, *p<0.05 vs. the MPP+, and *p<0.01 vs.

the MPP+ group.

TH

Dapi

MPP+75

Cox2

-
MPP+
.
f h
-

Merge

Fig. 5. Immunofluorescence image
of SH-SY5Y cells treated with 75 1g/
ml Cervi Cornu and 500 «M MPP+.
(a, e, i) were stained with DAPI to
visualize existing cells. (b, T, j) Dopa—
minergic cells detected using anti—
TH antibodies. (c, g, k) Cox2 expres—
sions detected using anti-Cox2 anti-—
bodies. (d, h, i) show merged TH and
Cox2 images.
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Cervi Cornu and Dopaminergic Neurons

B8 Bax
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= BawBcl2

= EdT ABR
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Fig. 6. Western blot to detect the levels of Bax and, Bcl2 in various concentrations of Cernvi Cornu treatment (1, 25, 50 and 75 «g/ml)

and 500 «M MPP+ in the SH-SY5Y cells.

(a) SH-SY5Y cell line was treated with Cervi Cornu treatment for 24 hr and 500 «M MPP+ treatment for 18 hrs. Values are expressed
as averages*SEM. (b) CTL, control group, MPP+, 500 «M MPP+ treatment, 1, 1 «g/ml Cervi Cornu treatment and 500 ~M MPP+
treatment, 25, 25 «g/ml Cervi Cornu treatment and 500 «M MPP+ treatment, 50, 50 «g/ml Cervi Cornu treatment and 500 #«M
MPP+ treatment, and 75, 75 «g/ml Cervi Cornu treatment and 500 «M MPP+ treatment. *p<0.05 vs. the control, **p<0.01 vs. the

control,

£ Hato] cox29} INOS 9] HEe Slstert. izl Hlsh
o] MPP+EHe Mol 18 bax oI 7184 (o<
0.05), bel2 & QoJakA| 7H4steitt (p<0.05). CC A 152
5Lk Aol glovt MPP+ §ARRS Helat Tgate] vl
A 25,75 1g/mle] S0 5051 baxe] Hlo] ZHAE|l T
(p<0.05), 75 1g/ml®] E=NA bax/bcl2 H1&o] SolaA 7+
43819 Hp<0.01, Fig. 6).
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0, 1, 25, 50, and 75 «g/ml 5= =S HE3lal A &
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=uhalg Alze] WS £3A)71E 3RS $. Cox (Cyclo-
oxygenase)i= OF7|EHO|ERRE TaAERRHC] /o]
Hofols £ 28 G409, 0|9 fi 7Rse Pl Cox2e=
A1 S5 mdo] NojA =g SEEn ™), Cox20] vy
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MPP+l| 2Jstod SH-SY5Y AflazeflA] INOS®F Cox29] S7H E3
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