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ABSTRACT

Neuroprotective Effects of Bunsimgieum

Ro-Sa Kim, Chang-Hoon Lee, Jin—-Moo Lee, Jung—Hoon Cho,
Jun-Bock Jang, Kyung-Sub Lee
Dept. of Gynecology, College of Oriental Medicine, KyungHee University

Purpose: The depression accompanied with menopuase shows the relation with
the dopamine secretion. These studies were undertaken to evaluate the anti-
oxidative and neuroprotective effects of Bunsimgieum(BSGE) on dopaminergic neurons.

Methods: To estimate the antioxidant effects, we carried out 1.1-diphenyl-2-
picrylhydrazyl (DPPH) free radical scavenging assay, 2,2’ —azinobis—(3-ethylbenzothiazoline
—6-sulfonic acid (ABTS) radical cation decolorization assay, and measurement of
total polyphenolic content. To evaluate neuroprotective effect of BSGE in vitro,
We performed thiazolyl blue tetrazolium bromide (MTT) assay, reactive oxygen
species (ROS) creation in SH-SY5Y. Tyrosine hydroxylase (TH) immunocytochemistry,
nitric oxide (NO) assay, and TNF-a assay in primary rat mesencephalic dopaminergic
neurons.

Results: The DPPH free radical and the ABTS radical cation inhibition
activities were increased at a dose dependent manner. Total polyphenolic content
was 0.83%. In SH-SYBY culture, BSGE significantly increased the decreased cell
viability by 6-OHDA at the concentrations of 10xg/ml in pre-treatment group,
0.1-200pg/ml in post-treatment group. The production of ROS induced by 6-OHDA
was significantly inhibited in BSGE treated group. In mesencephalic dopaminergic
cell culture, the BSGE group reduced the dopaminergic cell loss against 6-OHDA
toxicity and the production of No and TNF-a at the concentration of 5ug/ml.

Conclusion: These results shows that BSGE has antioxidant and neuroprotective
effects in the dopaminergic cells through decreasing the production of ROS, NO
and TNF-a which can cause many neurodegenerative changes in brain cell. We
suggest that BSGE could be useful for the treatment of postmenopausal depression
related with the decrease of dopamine.

Key Words: Bunsimgieum, Antioxidant effects, Neuroprotectctive effect, Herbs,
Dopaminergic neurons
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Table 1. Prescription of Bunsimgieum

Herbs Pharmaceutical Name An(l;);mt

H: ¢ Cinnamomi Ramulus 6
[ERSTE Paeoniae Radix 4
Y N} Akebiae Caulis 4
(4; {,%) Pinelliae Rhizoma 4
AR

e Citrii Unshiu

X I . . .

mmaturi Pericarpium
By C;trl.l Un.shlu 4
ericarpium
FI PR %Y Hoelen 4
v g Angelicae Koreanae 4
Radix
R Mori Cortex 4
RN Junci Herb 3
KIER  Arecae Pericarpium 3
w4 Perillae Folium 3
H #  Glycyrrhizae Radix 3
4 ¥ Zingiberis Rhizoma 3
S Zizyphi inermis 3
Fructus
Total 56
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2) A

ksl a3 Aol A8-3F 1.1-diphenyl
-2-picrylhydrazyl (°]3} DPPH), 2,2'-
azinobis—3-ethyl-benzothiazoline-6-sulfonic
acid (¢]3} ABTS), potassium persulfate,
tannic acid, folin &2 Sigma-Aldrich
(St. Louis, USA)ollA F+43ste] AME-3s}H
Art.

Neuroblastoma cell & &3} 59
A3} Dulbeco’s Modified Eagle’s Medium
(o3} DMEM), minimum essential medium
(MEM), fetal bovine serum (©]3} FBS),
1% penicillin/streptomycin &< Gibco
Industries Inc. (Auckland, New Zealand)
o A, 3-(4,5-dimethylthiazol-2-y1)-2,5—
diphenyltetrazolium bromide (©]s} MTT),
6-hydroxydopamine (©]3} 6-OHDA), 2,7-
dichlorodihydrofluorescein diacetate (H,
DCF-DA), dimethyl sulfoxide (°]3}
DMSO) % Griess reagent o< Sigma
~Aldrich (St. Louis, USA)o|A] T3}ttt

Primary culture®l] AF8-8} para—formaldehyde
(0]3} PFA), poly-L-lysine (°]&} PLL) %!
diaminobenzidine (¢]d} DAB) 52 Sigma
-Aldrich (St. Louis, USA)ell A, biotinylated
anti-rabbit antibody, normal goat serum,
avidin biotin peroxidase complex (©]3}
ABC) standard kit 5= Vector laboratories
(Burlingame, USA)9l| A, rat tumor necrosis
factor-a (¢]3} TNF-a) ELISA kit
Invitrogen Corp. (Carlsbad, USA)l A,
tyrosine hydroxylase (©]3} TH)-rabbit
in goat primary antibody+ Chemicon
International Inc. (Temecula, USA)ol A
T4t AEsE T

2.5 &

1) #hihyy %8

bR EC g HG6g) Al F/HS 560me
£ 718l 100C, 22417t 3755 § Whatman
filter paper #2E& o]&3] oI}t
o FfES 55CAA HebsS (R-200; Buchi.
Flawil, Switzerland)dted @& A&
-60ColA TZAA=x (FDU-550R; Eyela
Co., Tokyo, Japan)sted 7D fk fmtd
(o]3} BSGE) 20.37g (+5& 36.37%)<
aRow, -20TNA HAste] v 2
Al dA o] = F ARE-SFTh

2) @ikst A&

(1) DPPH free radical &7 28 4

DPPH free radical £27% S3<
3] 0.2mM DPPH ethanolic solution 100
wel =9 BSGE (1, 10, 100, 500 %
1,000ug/m0)E 10008 7}atdch WS
308 & 37°CollA] spectrophotometer(Versamax,
Molecular Devices, Sunyvale, USA)E
o] &3t 517molA FFE=E SAINA
o1, DPPH free radical 274%& o}#)
9} o] AAsEAT controle 0&Y o)
o goz s
DPPH free radical 2~7% (%)

control OD— sample OD

- control OD <100

(2) ABTS radical cation &7 218 =
ABTS radical cation &A% =
Q5] TmM ABTSS} 2.45mM potassium
persulfateE E3ato] g A A 24
AlZE HFS AT ABTS$ potassium
persulfate &39S phosphate buffer
saline (PBS pH 7.4)% 3]A3lo 732mm
oM FHF= kol 0.70£0.027F A A
o} 84 g 950l 1, 10, 100, 500 2
1,000ug/mle] BSGEE 5002 7138t 5
W7 g2l A WEEA1Z] = spectrophotometer

RS

o2l

8

o
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2 732molMd FFE=E A3 eH,
ABTS radical cation &A%< oflgf<}
o] ArsA

ABTS radical cation 21% (%)

control OD— sample OD
= ><
control OD 100

B F ZYds TF =3

T o= FF 54& 98 BSGE
10mg/mlE S/HF=E 3438 & 2N folin
200002 NaoCOs 2meE H7}ate] e o2l
ol 1A17F B2t WHAIFAT) spectrophotometer
2 725molAN FFEE SAsIeH,
Z¥E 3FEL tannic acidE ©] &34
et 37 FAHSERY TS T
At

3) SH-SY5Y Aol tigt Hs a3

(1) Mz wj<F

American Type Culture Collection
(Rockville, USA) 2% human neuroblastoma
celll SH-SY5YE EFwrol 60mm dish
oA 10% (v/v) FBS, 1% penicillin/
streptomycing  X3%3t= DMEMO=Z
37T} 5% CO0NA vl 3} ATt

(2) Cell viability =%

96 well plate®] 25x10* /well®] SH-
SY5Y Al¥E BFata 37T, 5% COyl
A 48A1ZF vl F & w2 BSGE (0.1,
1, 10, 50, 100 2 200gg/me) 100pLE
PBSol| o 24A17F &<t v Fst et o]
 MTT 1mg/meE A elste] 3413t vl
% DMSOZ A" formazans 4
1587t shaking3d}al, spectrophotometer
2 570molA FF=5 SAIAL cell
viabilityES F* %] control group®l U3t
MR EASA

(3) 6-OHDA®] tst SH-SY5Y cell
viability =%

96 well plateo] 2.5x10* /well®] SH-
SY5Y MZE #5F3taL 37T, 5% COx°l
Al BAZF Hlg §, =¥ BSGE (01, 1,
10, 50, 100 2 200ug/ml) 10009} 6-OHDA
= Ag3tdt o] W pre-treatment&
FEY BSGEE 2117 8] § 6-OHDA
200uMs 7Fsted 3AIZE Al
co-treatment-2 5= BSGE$} 6-OHDA
150uMS SAol 24413 v Fstl e,
post-treatments-2 ¥ # 6-OHDA 150uM
= 3A A" ¥ F=9¥ BSGEES 214
b Agstdt 2 & MTT 05mg/m =
1008 A g]ste] 3A17F v F & A E
formazang DMSOZ =] 1557} shaking
39t Spectrophotometerg  ©]-83}4
570mol A TF=E5 A9, cell
viabilityE F* X] control group®l| t3gh
WEEE FASA T

(4) 6-OHDAc®] 2§ ROS A4 =74

ROSTE H, DCF-DAE AR83 fluorescence
2 =433t 96 well plateell 2.5x10"/well
°] SH-SY5Y AlX& &F3}a 37T, 5%
CO0 A 48A17F vk 2 0.1, 1 2 10ug/ml
F=9 BSGE 100pLS 247 6417 A g
stk PBSZ Al# % 10uM H, DCF-
DA 100u0E o] 30% wjkstch PBS
Z AF 3 200uMe] 6-OHDAE A7
3l 155, 30&
excitation 495nm, emission 530z =%
sttt

4) Primary culturedlA 6-OHDA®I

sk AX B3 a3
(1) o} F= AE i L & A

Orient Bio. (Osan, Korea)olA 14¥
¥ Sprague-Dawley Hlo}S Ful 5}
forceps . & Bjo} Fx Z2S 42 9
A dhglstal 10% FBSE X3 MEM

2 60F-o A fluorescence
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of & % pipets ©]&ste 7|AZA L
= dissociationst{th. ZZF 9| trypsing
g st AE 4Z countingd %, PLL
2 1g] coatingdt coverslipd] 1.5x10°¢]
Z A5 seedingdF T3, 37C vl F7]oNA
547t vt d Tt FBS7F gl MEMel
A "Hlop 3 AlEl 0.2, 1 2 Sug/ml o]
BSGEZE 7}skal 6A13F vl & 10uM<]
6-OHDAE &8ttt 18713 & 4%
PFAZ 1143 o2 pH 7.29] PBSE Al
ettt

(2) TH-positive A¥E = =4

AHE "ol ¥ AMEZE 1% bovin
serum albumin®} normal goat serum.
= blocking®+ ¥, 0.1% Triton X-1002}
normal goat serum< X3$I3= PBSZ
primary antibody (1:2,000 rabbit anti
rat TH)E 3A3t] AxE} Aol A
WA Z T 4 AlREe] Ad F PBS
2 A3 & secondary antibody<l
biotinylated anti rabbit IgG (H+L)<S
H-g-A17131, PBS AlFHE AA ABC
solutiono| A 907+ ¥WHSAIZl ¥ DAB
of 5%7F WAAAT.  Gelatin—coated
slide®]l Z%]S mounting § o €22 o]
23] &A121 F histomount& 4 g 9]
&3l coverslideE €o] B#AstH ) F2}
A= Uiy 23S dYste] 4 23 &
97l dr|7  (Axioskop 2; Carl
Zeiss Inc., Gottingen, Germany)Z ©]-&
st ME FE AS (100X) F, F3A]
control group®l] T3k WME-S 2 FAFH
}.

(3) NO A4 =3

Blo} Fx MEel Iug/ml, Spg/mle]
BSGE % 10uM<e] 6-OHDAE =& 3&}<
20A17F wiFeE oh, ik 100us 3

o N

¢

43} Griess reagent 1000E A 7}3ta
e GAdA 1083 WEEAIHTH
SpectrophotometerS ©]-83la] 540 nmell

FTHAEE =439 2, sodium nitrite

A
= o] &3] ¥F FAS I8 NO 35
2

(4) TNF-a A4 =73

Blo} Fx AMEel lug/ml, Spg/mee]
BSGE 2 10uM¢] 6-OHDAZ =] 3}e]
20417t vl SF 5, vl 50405 incubation
buffer 5009} diluent buffer7} X&H#
human TNF-a &A 2 & 96 well platecl]
7}stth. F7}2 rat TNF-a  biotin
conjugate 5005 713t A2l A 1A 7E
et & AHAor 43] AHsta,
thymol& ¥3}F3} streptavidin peroxidase
B4R 100putE 7hete] oA 45%
g & AFRHo=z 43] A H3A
t}. o] & TMB substrate &< 100ulE
74l oA 3087 FEHIY T stop
solution 100E 7}&l wWH2S Z=ZAAFH
t}. ELISA readerZ 450mm I}7gol A
Opg/ml~1,000pg/mle] TNF-a standard
= o]&3 standard curveo| =H3I F
FEE Yste TNF-a9 5=(pg/ml)
£ Tt

9

3. BAAE

A3} datas MeanzS.EM.O.Z A
393 o4 Hrk= SPSS 120K for
windows (SPSS Inc., USA) Z2 132
o] 83} one-way ANOVA "HE A
st ¢ AAHL2 LSDE AAstder
Haad F94dS 5% mvreY A=

24t

A
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1. A3t Zgo vR= FF
1) DPPH free radical &7 &3
DPPH free radical &7%s& =743
A 1pg/miol A= 11.11%, 5004g/mlol
A= 70.24%, 1000pg/mloll A= 89.22% =
Fxo vl sty AAFol FUIEIAT
(Fig. 1).
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BSGE (1g/me)

Fig. 1. Effect of BSGE on the generation
of DPPH free radical

2) ABTS radical cation &4 =3}

BSGES] &4hst a3E golrry] 9
sl ABTS radical cation 245 =
e A lpg/ml FEANME 2538%,
500ug/ml FEAE 93.67%, 1000ug/ml
ELME 912%E & oFEZ o=
2750l F7bst A tH(Fig. 2).

3 F ZdE ¥F =3

BSGE 10mg/meell 01 F Z&9
=9 3FFL 0.83% A

S 100+
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= |
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Fig. 2. Effect of BSGE on the generation
of ABTS radical cation

2. SH-SY5Y A X9 mHX&= 9

1) Cell viability

SH-SY5Y Al RS 35 &dolr 7]
28 0.1, 1, 10, 50, 100 2 200xg/ml& =
°] BSGE A2l ¥ 4% 23, control
group?] cell viability 100%2 7|&°o =
0.1pg/mloll A 95.88%, 50ug/mioll A 92.05%
2 200pug/mlol A 83.40% 2 FE oEF
o2 Fo3HA a3t HtHFig. 3).

125=
H
z
o
© 1004
o
E'\i
>
3 75
8
g
%
(@]
50
BSGE (ug/mé) — 0.1 1 10 50 100 200
Fig. 3. Cell viability of BSGE treatment
only.

x1 p<0.05, and =**xx. p<0.001 indicate
significant differences from the group treated
with 6-OHDA only

2) 6-OHDA® gk cell viability

6-OHDA®°] ™3t SH-SY5Y MEXR T
%2 =¥ BSGE A7 ¥ =33
A3} pre-treatment 2] cell viability=
6-OHDAR®F A 2] A] 66.91% 3L, 10ug/ml
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o]3}2] BSGEA Z7FE cell viability
=2 yYelidey 10pg/moll et fol st
Al(p<0.01) =713} Co-treatment+
o] cell viabilityx= 6-OHDA® 32| 3}
S W 4658%% 1, BSGES x| u}
2t fFoJsk Wsl= glith Post-treatment
9 cell viabilitye= 6-OHDARF &
P o) 4540% 93, RE =9 BSGE
ANA FY3 (p<0.001, & 200ug/ml ol A
£ p<0.01) cell viability Z7+S e
ATHFig. 4).
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Fig. 4. Effect of BSGE on the viability
of 6-OHDA treated SH-SY5Y cells (A)
Cell wviability of BSGE pre-treatment
(B) Cell viability of BSGE co-treatment

(C) Cell viahility of BSGE post—treatment.
##H# p<0.001 indicate significant differences
from the control group.

x: p<0.05, #* p<0.01 and *+*: p<0.001 indicate
significant differences from the group treated
with 6-OHDA only.

3) 6-OHDA®| th3t ROS A &34

BSGE®9] 6-OHDAe°] 2]g ROS 44
of "X dFS dolr7] 9t 0.1,
1 2 10pg/mliE=2 BSGES pre-treatment
slal, 6-OHDAE A3t 0%, 158,
30% 2 60% F ROSHAS =43 2
7, 6-OHDA®F &3t -9 30+, 603 %
control groupell HlI3l] folskA (p<0.001)
ROSAIAF o] F7tster, #5¥ BSGE
= pre-treatmentd}tal 6-OHDAES ¥
39S w308, 60l 6-OHDARF
A2 st wol vls] ROSAA ol <A
A H(Fig. 5).

140+

s
-~

.o

ROS generation (% of control)

v v v v
0 min 15 min 30 min 60 min
=& control

=+ 6-OHDA (200uM) == 0.1 /&/M. BSGE =<=1 /g/m¢ BSGE =@= 10 #3/mé BSGE

Fig. 5. Inhibitory effect of BSGE on
ROS production in 6-OHDA induced
SH-SYbBY cells.

#H#: p<0.001 indicate significant differences
from the control group.

s p<0.001 indicate significant differences
from the group treated with 6-OHDA only.

3. Ho} 3 =37 MEI vR= FEF
1) TH-positive A|¥E &
gol T3 AMEE o] &3] BSGEY
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6-OHDAC] Wit A% B3 sxs a3
g A3, 6-OHDAYH o] Al 37.63%¢l
Hl3le] 0.2, 1pg/mé BSGEOIA 39.07%,
47.85%(p<0.01), 5ug/ml BSGEAIA 65.23%
(p<O.00DE F% o]&Z 0 Z cell viability
7} S 71 MU‘r(Flg. 6, 7).

control

Fig. 6. Neuroprotective effect of BSGE
in mesencephalic dopaminergic neurons
against damage induced by 6-OHDA.
##. p<0.001 indicate significant differences
from the control group. **: p<0.01 and s##:*:
p<0.001 indicate significant differences from
the group treated with 6-OHDA only.

6-OHDA 0.2ug/m¢ + 6-OHDA

1pg/ml+6-OHDA 5ug/ml+6-OHDA

Fig. 7. Morphological evidence of the
protective effect of BSGE against
6-OHDA induced damage to dopaminergic
neurons in mesencephalic neuron cultures.
(X400) Scale bar 250m.

2) NO A4 94 a3
o} x| A|Eo] BSGES} 6-OHDA

Ay F ujgd W NO9 =2 &
3t A3} 6-OHDAY 1 171.30%
H) &t 5ug/ml BSGEI A 117.83% =
o8t Al (p<0.05) NO7F 7HAstgdon,
1pg/mb BSGEO M+ ZHAst o 9]
3 AFol= At (Fig. 8).

2 e

— 1 5
+ + +

Fig. 8. Inhibitory effect of BSGE on the
NO prpduction in 6-OHDA induced
SH-SY5Y cells.

# p<0.001 indicate significant differences
from the control group. *: p<0.05, indicate
significant differences from the group treated
with 6-OHDA only.

3) TNF-a A oA a3

o} F3 AlEo] BSGES 6-OHDA
S AHEgk & wgd U TNF-a9 =
2 ##3 23, 6-OHDAT Fol A
5.01pg/meell Hlate] Sug/ml BSGE! A
2.T4pg/mZ2 9 sA (p<0.05) TNF-a
7F ZaEdem, 1ug/mt BSGEANA+= 7
A3t oy Fosk zol= Sl tHFig. 9).

126



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.2 May 2009

E—
— 1 5
+ + +

Fig. 9. Inhibitory effect of BSGE on
TNF-a in 6-OHDA induced SH-SY5Y
cells.

##. p<0.001 indicate significant differences
from the control group. *: p<0.05, indicate

significant differences from the group treated
with 6-OHDA only.
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4

T goy muwl Hul wAAAE
Hs add figk d3+= o ol
A LEEke] 34t 23 9 human
neuroblastoma cell 2 Ejo} S AL
4 6-OHDAZFH fr=¥ Alx =49
gk RS 35 dolE Ut

BSGES] &4tst a3 golr 7] ¢
3] DPPH free radical 2~7%, ABTS
radical cation 245 S A3 A7} &
&Aoo g ZF71sla, BSGE 10mg/ml2]
% ZPdHE TS 083%%E BSGE©]
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