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Study on the Inhibitory Effect of Anti-Alzheimer in CT105-induced
Neuro 2A Cell Lines by Gamiyaungshinhwan Water Extract

Jae-Sun Bang. Hyun-Duk Yoon., Oh-Chul Shin. Yoo-jung Shin. Chi-Seng Park

Department of Internal Medicine,
College of Criental medicine, Dasgu Haany University

ABSTRACT

The water extract of Gamiyaengshinhwan (GYH), has been used in vitro tests for its heneficial effects on neuronal survival
and neuroprotective functions, particularly in connection with CT105-related dementias and Alzhelmer's diseasetAD). CT105
derived from proteolytic processing of the ﬁ*amyl@id precursor protein (APP). including the amyloiqu peptide (Q—\B). plays a
critical vole in the pathogenesis of Alzheimer's dementia. We determined that transfected overexpressing APP69% and AB CT105
have a profound attenuation in the increase in CT105 expressing neuro2A cells from GYH.

Experimental evidence indicates that GYH protects against neuronal damage from cells, but its cellular and molecular
mechanisms remain unknown. Using a neuroblastoma cell line stably expressing CT105-associated neurcnal degeneration, we

demonstrated that GYH inhibits formation of amyloid~‘3 fragment (.#\]3 (CT105). which are the characteristic, and possibly

causative, features of AD. The decreased CT105 AB in the presence of GYH was observed in the conditioned medium of this
CT105-secreting cell line under in vitro. In the cells. GYH significantly attenuated mitochondrion-initiated apoptosis and
decreased the activity of Bax. a key enzyvme in the apoptosis cell-signaling cascade.

These results suggest that neuronal damage in AD might be due to two factors: a direct CT0D toxicity and the apoptosis
initiated by the mitochondria. Multiple cellular and molecular neuroprotective mechanisms. including attenuation of apoptosis
and direct inhibition of CT105 aggregation, underlie the neuroprotective effects of GYH.
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o] & okx3}olviH (Alzheimer's disease, AD)

A Aujz He] Adubd ¢&3 B89 2
A 47, % - 4H(senile plaque), A4
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Table 1. Prescription of Gamiyoungshin-hwan

AR Rehanniae Radix 6.0
s B Angelicae Gigantis Radix 4.0
SESES Paeonia japonica 40
B i Poria 40
BM% Liriopis Tuber 40
oK Citrus unshiu 40
HRED) Fritillaria ussuriensis 40

EL(ER) Polygalae Radix 28

n = Cnidium officinale 2.8

ERAA-()))  Zizyphi Spinosae Semen 2.0

# H Coptidis Rhizoma 2.0

T B Glycyrrhizae Radix 2.0
Total amount 416
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oF3 v} dimethyl sufoxide(DMSO) 50u
< Arbstsich

3) ME et w2

CT105 48 Neuro2AE 104 E42 3
ZHb wjoFst vhE, MIBREEEOL oFE-e
10, 50 we/ml FEFE AHZ-stgo. A7 A
F3o AxA GAE A Y3 5%
FBS7} g8k RPMI medium,
penicilin/streptomycinel &H3 WA E 3
7CAAM 1227 wofsle] wbg-& 39
=},

4) NO AAE &4

APP7E bEisz) e AAHQ zF+
APP6%SE & A7 . CTINE ATl +
o) 3o st WwEMILE HsiA o

A

28t FEFOR o] Al W AT %
ELISA  (enzyme-linked immunosorbent assay)
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v (Confocal laser screening
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CT105+ GYH 50ug/mi

CT105+ GYH 10ug/m!

Fig. 1. Mophological characterization of cell death
from CT105 overexpressed neuro 2A
neuroblastoma.

Similar results were found in at least three separate
experiments. Fresh cells resuspended in RPMI medium were
incubated with prepared as described under ‘Experimental
Procedures. Aliquots were removed. coverslipped. and examined
by invert microscopy.

GYH : Gamiyoungshin-hwan
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Normal CT105(3day)

CT105+ GYH50 tday CT105+ GYH 50 2day CT105+GYH 50 3day
Fig. 2. Phase-contrast microphotographs of CT 105 expressing cells by GYH.

Cells were incubated in 5% FBS with RPMI medium. Cells were observed after treat with
GYH. Morphological characteristic of apoptosis induced by CT105 expression. Similar results
were found in at least three separate experiments. Apopototic cells were indicated by the
arrows. Cell morphology was determined by phase contrast microscopy.
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Jgoz 46}‘*4 ol Mbs] AuBREAL . aYH
10, 25, 50 we/nl FEE A28 Zell e Al 73“%1 Fig. 3. GYH Inhibits neuronal cell death induced
o ge)7h Gapols] AAE7|A 2w 3 by CTICG.
w AR vEbdrh of shEd MR 50@/ The data represent mean values + S.D. of three different
n 5 Ae] oA 88139 AZEgo] et Al experiments performed in triplicate (p<0.05). GYH inhibits

o N cell death with an I1C50 value about 50 ug/mb A dotted line

HEe] AAFE7F 71 #-28A (p<0.05) L}E},& represented from 1050 value by MTT assay.
th(F ig. 3, Table 2. GYH : Gamiyoungshin-hwan

* Statistically sig gbltg nt value compared with CT105 control
group by t-test(p
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Table 2. In Vitro Time Course of Neuro?A Cell
- Vablhty WItthﬂOB Ce!i .

Normal 3day 100
CT105 Jday 0
CT105+GYH lday 4315
2day 76+3*
Jday 853*

* Statistically significant value compared with CT105
control group by t-test{p<0.05).

3. NOMMZO DX H&t

CTI0E el g 47 }Eow DB EE st
o] AAMET fo] NOWAE A e .
PREAL S0us/ml éxmshﬁ ARG o
Bt I B 100+2°%1*1 95+22, APPGYS &l A
T 1062200 M O7+2R. MIBREGL S0ue/m Al
dlAE 113#300M  1005+28 el FolA
(pC0.05) siA <A sldek(Fig. 4).

"ﬂf‘
AR
Loale
o
fp e

oy Cantrot
APP695
N CT105

120

NO levels
{% of controi]
- by
[ o
i i

€L
[oe]
i

80
GYH 50 wg/mé - + - + - +

Fig. 4. GYH inhibits NO formation from
CT105-induced neuronal cells.

The data represent mean values = S.D. of three different
experiments performed in triplicate (p<0.05). GYH inhibits
NO formation by INOS. A dotted line represented with 1C50
value by NO formation assay.

GYH : Gamiyoungshin-hwan

* Statistically si nlflcant value compared with CT105
control group hy 1-test{p<0. 6}% P

4. ATP MMz 0Rl= S&

mukE, Aol CTINE ¢ AAH=E

|22 =e)o} ZA Yl o8] GAEHE ATPH
& 2248 Ash Aol 100100 wls] CT105 2
AT AE 52:12 ehgom, HIBREEAL
10, 50 pg/ml Me}ZelA = 242 7741, 83+1= vie}
oikEmR A2l 2F 494 (P0.05) %A
ATPZE Z7HA 75 (Fig. 5).
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Fig. 5. Effects of long term exposure to CT105
on mitochondrial membrane ATP level.

Measurement of II'm in Neuro2A cells stably transfected with
human CT105 cells. Polarization of mitochondrial membrane
ATP level in CT105 Neuro2A cells (p<0.05 versus normal
Neuro24 cells). Mitochondrial membrane ATP level is
significantly decreased in APP CT105 Neurc2A cells compared
with normal neuro2A.
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Fig. 6. Rh123 accumulates ATP  level in

mitochondria  from CTi05 - induced
neuronal cells.

Images showing Eh123 fluorescence in N2a detected bv FLOW
CYTOMETRY and Confocal laser scanning microscopy. Cells
were loaded with Rh123. respectively (n = 3 for Rh123
concentration) for 30 min of incubation. Cells were incubated at
different concentrations of GYH. and ATP content was measured
by flow cytometry. The scale representing Rhl123 fluorescence
have been inverted to give a more intuitive representation of
mitochondrial membrane of ATP level. This is a representative
experiment from a series of three.
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CT105+GYH 50ug/mi
1 2d 3d

APP

ACTIN

Fig. 7. Western biot analysis of human APP
expression in mitochondria of transfected
Neuro 2A cells.

Western blot analysis of APP (human CT105). actin. and Bax in
mitochondrial and cytosolic fraction. The pellet contains all of the
cellular compartments with the exception of mitochondrial and
cvtosolic fraction, APP is present in mitochondria of APP {7105
neuroZA cells. The purity of cellular fractions was evaluated by
Western blot analysis of cellular fractions using antibodies to Bay
(mitochondria-specific) as markers. Actin serves as a marker for
equal loading and neuronal cells by Western blot analysis. CT i
+ GVYH 50 ug/ml was loaded in each lane. except the lane for
the cell sample. which contained CT105 + GYH 30 ug/ml.
GYH : Gamivoungshin-hwan
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Mito-DsRed ~ APP

Normal

CT105

GYH50

merge profile
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Fig. 8. Immunolocalization of APP and Ds red-mito in mouse N2a neuroblastoma cells.

The panels show confocal laser immunofluorescence staining for human APP. Merged panels are indicated. Scale
bar, 20 um. Intracellular localization of human CT105 is shown as follows (middle parts). NeuroZA cells that
express stably transfected pCT105 were stained with APP antibody (green) and observed under a confocal laser
scanning microscope. The cells were also expressed with Mito-Ds red (red) to identify the location of
mitochondria region (red) to identify the location of mitochondria in cells stably transfected with pCT105 were

further stablly transfected with pCT105.
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o‘e

T 23012%. hRERGL AR de 5955% AL Az 8] ATP was AAsH:
2’43 stk ahebA CT105e] o) Eaisd =ide £ elliolek(Fig. 10. Table 3).
ook pALel o3 JAH v &

a3t

Normal CT105 CT105+GYH50ug/mi

Fig. 9. Immunolocalization by confocal laser-scanning microscopy of membrane and
APP CT105 in  NeuroA? cells. wild-type menbrane BODIPY 505/515
{phosphatidylinositols) and APP835 (CT105)(red).

The two proteins were detected by indirect immunofluorescence (membrane: green signal) with
BODIPYR(5/515 probe and APP(CTI05: red signal). Antibody-antigen interactions were detected with a
fluorescein isothiocvanate-labeled secondary antibody. The upper part of each panel shows a top (¥/2) view of
the cell monolayer: the sider part shows a vertical {v/z) section. The red indicate APP protein of the position
where the x/z section was made,

GYH © Gamiyoungshin-hwan

CT1056

Fig. 10, Fluorescence intensity of confocal laser-scanning
microscopy of APP CT105 in NeuroAZ cefls.

APP695 {CTI105) (red) were detected by immunofluorescence of APP(CTI05: red
signal). Antibody-antigen interactions were detected with a fluorescence
isothiocyanate-labeled secondary antibody. Each panel shows flucrescence intensity
of the cell monolayer: the part shows a horisonal (x/y) section. The red indicate
APP intensity of the position where the x/y section was made.

GYH © Gamiyoungshin-hwan
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Table 3. Membrane Potential and Fluorescence Intensity in Neuro2A Cell  within CT105 Cells.

% fluorscence ratio
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