Journal of Environmental Science International
32(10); 723~729; October 2023

'i) Check for updates

pISSN: 1225-4517 eISSN: 2287-3503
https://doi.org/10.5322/JES1.2023.32.10.723

ORIGINAL ARTICLE

6-OHDAS 2 FE3t BFI5H RdoA o] AFFEE2] P&l 2
Euiyl A3 AR oA et

QMY . uEAHED

DetRgtolstl 7 BRI AT AN, 2atshy| & Agtthet AkakmUST) SHolggolshd

T

e

9

Lo
ol

Cicadidae Periostracum, the Cast—off Skin of the Cicada, Attenuates
Movement Impairment and Dopaminergic Neuronal Damage in
6—OHDA-induced Parkinson’s Disease Model
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Abstract

Parkinson's disease (PD) is the second most common neurodegenerative disorder, characterized by dopaminergic neuronal
loss in the substantia nigra, resulting in reduced dopamine levels and consequent motor dysfunction. Genetic and
environmental factors contribute to oxidative stress in PD. Cicadidae Periostracum (CP), a traditional Korean medicine, has
shown neuroprotective effects against MPTP-induced neurotoxicity in PD. However, its effects on the 6-hydroxydopamine
(6-OHDA) model have not been established. This study examined CP's effects on a 6-OHDA-induced PD model. CP
protected against 6-OHDA damage in both in vitro and in vivo studies. Furthermore, CP reduced the production of reactive
oxygen species, inhibited apoptosis, preserved dopamine levels, protected tyrosine hydroxylase in the substantia nigra, and
improved motor function. These findings suggest that CP may delay PD progression by maintaining the redox balance.
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£ &3} A|AFE= dopamine agonists ¥ ETtT19]
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2017). 23y 7] ol=et e 7] 58
Al F2-8 9 oofgt P go] A ETHE Rt s
a3 glom, o]E 2|43} oh= OfoFE T A
A= =9 Ffdo] Qg AAo|rt,

AE s vfn]to]] £ot= win]e] f-Eo] Fo=2 ¥
ot off Sultt HAR Fo| R o] w2, ¢lAehA o

droxyphenylalanine (L-Dopa)7}
al
Edl

A

catechol-O-methyltransferase

Sk
&

Foha o
&Aoo A, U, i, 'k, IR9E Sl A
|9t =55 o] It} (Lim et al., 2019, 2022). &
= 98 A7 EoIA|E 235t Fagh o3 5t
= nuclear receptor-related factor 1 (Nurrl) %
2te] &4-& ZHAIA 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) 4135422 =4 ot
&1 oA Batol et 852 22 ASe T QL
ot (Lim et al, 2019, 2022). & 3o o=H,
Nurrl-2 ZotglA|zze] £3to] glo] Fa3t 4&-E& 5
I 9le], Tyrosine Hydroxylase (TH), DOPA
decarboxylase®t £ Zntil-S A sh=d] 242l
F AAEY FE =8 AL I AUt (Lim et
al., 2019). #9t ofu 2}, dZ, FAZAPE 5 Nurrl
2ol gt FFAR 53 wat g9l 4 ATt
(Lim et al., 2019). o] AL A= o] A Aol A Hf
s ZI}E  H"FOeE  6-hydroxydopamine
hydrobromide (6-OHDA)S2 &% o7l A
z 9 55 Bdg &8sto] HE9 55 AFSHA
, Ol 3% oIS A=A Aol glo] ot
PO Ao el S 8ot B 55 SRICR 58
S 2AZEE Ao AtmErh

-

N

F1

2. 22 U ury

2.1 42 L A2

Roswell Park Memorial Institute (RPMI), fetal
bovine serum (FBS), penicillin/streptomycin
(P/S)= Gibco Industries Inc. (Auckland, NZ)oIA]
T4ttt Dimethyl sulfoxide (DMSO), 3-(4,5-
dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
bromide (MTT), 6-OHDA, vectashield mounting
medium, phosphate buffer saline (PBS) &+
Sigma-AldrichAt (St. Louis, CA, USA)°ll A T-45H
ot. X3 Labor Diagnostika NordAF (GmbH,
Nordhorn, Germany)®| dopamine concentration
ELISA fluorometric assay kit #BAE —5300)5 &-&

slo] A5 ™| Ao AR A|FE-2 At Q] A
N 244 53 olF o2 AAgsA) 2 Ao &8
H CP (KIOM-3-18-0038)9] ¢F=54 ¥ F& 59

Az o] AR =0 Uttt (Lim et al., 2019,
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Fig. 1. Effect of Cicadidae Periostracum on 6-OHDA-induced neurnal cell viability and ROS gernerations in PC12 cells. Cell
viability activity was measured using MTT. ROS gernerations levels were measured using H,DCF-DA. Values are

presented as mean + SEM.
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o5tirt. TMBS E-85to] B2 ol FYdste] ni
£ Aok, HAY =L (sterotaxic frame)oll M
& 15t Fojof oF 15 mmS2.o.2 F7lsto]
bregmas 7]5-°§ A% 0.5 mm, &% 2.5 mmEE
o] Edz2 I98E B I 9ol 10 w&FY
Hamilton syrige FAFAS 79t o 2 2E 5 5 mm%

o|7 2] FA T 29 0.5 ule £E2 F 3.0 uL9
6-OHDAZ FHUsIlth 4 # 582 t7] F 445
FARE AlA 2 5o 58-S sk

2.5. 3Gt

PDY] 5715 AlE 215kl $15H pole test=
AR =0] 55 cm, A1 8 mm<] BHE A &}s}
o] 11 Qlof| ufeAE &Y & uheATt 52 Ede Al
¥t (time to turn (T-turn)d@ W=z eE= AIZF #
(time for locomotion activity (T-LA))= =35I
o Z+ A2 33 A5 F 23] 2 AR HHAE AME
SHATE

2,6, EOjal U TH 23

6-OHDA Fo] 7¢ ¥ AF2E2 &l Az e
H, 22 W AxA 4 S84S5 ShEste] -20°Coll
Hskgle), o)<
fluorometric assay kit®t TH assay kitE -85t

wlirele] nfet AE-E At

dopamine concentration ELISA

2.7. 8AHAz|

= ZA7k8 mean + SEMOZE ZASHILH &

o] ZAA 2= Graphpad Prism 5.0 (San Diego,
CA) Z2T03E ARESFCH, one-way ANOVAE
o] g5t o AT HAL Tukey's testE ©]-8ot] §
el F-o4d2 5 % u|Tte] SHAR ZAFSHIE

3. Zat 4 nzg



726 Al -

(A)

30
» —= HH HH
o _ 20 M
@
gg *kk
==
SE 10
[e]
[m]

0 T T T T T
CP (ug/imL) - - 1 10 100

6-OHDA

40
@ 301
o = M
é% 20- *kk — =
== T
£< 10
[m]
c T T T T
CP (ug/mL) - - 100 200
6-OHDA

Fig. 2. Protective effect of Cicadidae Periostracum on 6-OHDA-induced dopamine contents in in vitro and in vivo.
Dopamine levels in PC12 cell (A) and in striatum (B) were measured using ELISA kits. Values are presented as

mean + SEM.
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(Fig.14). #dtolyal, 6-OHDAC] ROS &S &
Q15 HokS wf, 6-OHDA A& A 151.99%714] 57}
= ROS7} CPAHE Al 5= 92402 107.70%714]
Tadhe A4S ZATS Arh(Fig. 1B). WA, A7
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AGEH Tryle] PHAFEE gls] Hix
6-OHDA 5= op1ERE-g 2-g-to] H7FsIelTt. in
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caspase-35 =43l Bttt (Lim et al., 2020). 1 2
3t 6-OHDACN 9l 133.42%7HA S7FE cleaved
caspase-3+= CPll &5l 104.01%71A] HAE = AS
ghlst o, ol SNpcoll EEE o] Q= th=2o] A

It

(]



6-OHDAO.2 =g m1e melo|A o] AElF5E0] P54) B mobl A% A o4 s} 727

150
23
S e
<9 100 — i
o ©
5% ==
> o
L =
o~ sk
% 8 50- 1
oZ
Ew
Fc

c ] ] ] ]

CP (ug/mL) - - 100 200

6-OHDA

Fig. 3. Inhibitory effect of Cicadidae Periostracum on 6-OHDA-induced tyrosine hydroxylase levels in the substantia
nigra (SNpc). The tyrosine hydroxylase levels in the SNpc was measued using ELISA kits.
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Fig. 4. Bffect of Cicadidae Periostracum on 6-OHDA-induced cleaved caspase-3 levels in the substantia nigra (SNpc).
Cleaved caspase-3 levels in the SNpc was measured using ELISA kits.
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Fig. 5. Inhibitory effect of Cicadidae Periostracum on 6-OHDA-induced behavioral impairments. Seven days after
6-OHDA injection, the time to turn completely downward (A) and time to fall off the rod onto the floor (B) were

recorded with a 60-s cut-off limit.
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al., 2023). o|4¥ @i ol2o =T ZAYY He
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