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CHAPTER Il

MATERIALS AND METHODS

Bnsanliun1sie waznisinudeya:

1. MSBLLYaa

2. AIeday MTT

PC12 cells 910 ATCC luanmazunfdesluems RPMI 1640
medium ﬁﬁ 10% Horse serum, 5% Foetal bovine serum, 50
unit/ mL Penicillin G, Uz 50 lg/mL Streptomycin (Normal-
serum medium)

PC12 cells LgﬁlﬂIUﬂﬂW?%UﬂaLﬂUL’Jaq 77U ﬁ]’]ﬂﬁfumﬁjﬁl'ﬂjﬂﬁlﬁﬂ
appotosis Twe9s RPMI 1640 medium il 3% Horse serum,
2% Foetal bovine serum, 50 unit/ mL Penicillin G, itag 50
g/mL Streptomycin (Low-serum medium)

PC12 cells L?Tﬂﬁuamazﬂﬂatﬂuna’l 77U mﬂﬁ?m?:aﬂuamw
wiloniWiAn appotosis 8n 7 Tu udiFadeduanisdivinldin
appotosis 1ue1%15 RPMI 1640 medium i 50 unit/ mL
Penicillin G, ag 50 Wg/mL Streptomycin (Non-serum

medium)

Iansaiansudnanududuunne1eiy 6 ANuduty As 50-300 g/ mL

wh PC12 cells Magdlu 3 @nnzhs @n1igund (Normal-serum medium)

annzmitenuiliiin appotosis (Low-serum medium) wagan1znvinln

\in appotosis (Non-serum medium) tutian 1-7 4 e niidinsen

YDWGAAAYIT MTT AIWATUN 1-7 989n15 e taeUSeuiigunuaanas

Tuvs 3 @an1eilallven

3. AINTERUUTINAUTDlUTAY Tau #1875 Immunoblotting

1889 PC12 cells Tu 3 @nnazAe @n1azund (Normal-serum
medium) @nziteauiliia appotosis (Low-serum
medium) wagan1zNvinluiAa appotosis (Non-serum medium)

TnglansananTuANANULTUTULANAIAY 2 ANUTUTU AB 50

waz 100 Weg/ mL Junan 2



Pntuatalsiuaneadit 3 anme

ihlusfiuaneadin 3 an1azanvih SDS-PAGE u&a transfer
proteins U7 PVDF membrane

Probe protein #1¢ anti-Tau antibody (recognizes total tau
protein), anti-Tau 1 antibody (regognizes dephosphorylated
tau protein), W8 anti-GAPDH antibody

Probe #1789 secondary antibody 7 Tag A28 HRP enzyme

ATIIADUNANIYID Chemiluminescence

4. MInTIREeUUsINaYedlUSAUY Tau #1838 Immunoblotting

idea PC12 cells Ty 3 anmsite @anzdnd (Normal-serum
medium) anmemienilnin appotosis (Low-serum
medium) wazanefiviliia appotosis (Non-serum medium)
Tnelvansatansuifananduduunnsneiu 2 prududy fe 50
waz 100 Wg/ mL Juran 2

mﬂﬁ?uﬁ’lmi Fixing, Permeabilizing, Blocking wagi@s Primary
Antibody (anti-Tau antibody (recognizes total tau protein),
anti-Tau 1 antibody (regognizes dephosphorylated tau
protein))

Probe #1789 secondary antibody

A519@RUNARI8IS Fluorescence

5. N130137398@0U lysosomal enzyme activity

1&e9 PC12 cells Tu 3 @nghs an1zun@ (Normal-serum
medium) @n1azntle1 A appotosis (Low-serum
medium) wagzan1zNvinlyiAa appotosis (Non-serum medium)

TnelransanansuiNANULTUTULANANTY 2 ANUIUTU AB 50

waz 100 pe/ mL 1unian 2 Ju

nuatalUsAuaNIwadRe 3 anne

YTUSAUNITASIS 3 ANTELIATIEUTEFUNISYNIIUYDS
lysosomal enzyme 3 Y0N AD Cathepsin B, D, wag L Tngly

Cathepsin assay kit



6. nInsvaeuUTUIMlUsAUlAY 2D-gel Electrophoresis

Bea PC12 cells Tu 3 @anniz@e @nnazund (Normal-serum
medium) @n1zmieailiie appotosis (Low-serum medium)

wazanzNvinliiian appotosis (Non-serum medium) Tagliians

aansuifnududuwaneneiy 2 mnadudu fe 50 way 100 pg/
mL Juwan 2 Tu

MniiuafinlUsfuanwadng 3 anny

Y lUsAURINWadHa 3 @an1zunvin IEF udhdadiusiueatiuani

SDS-PAGE



CHAPTER IV

RESULTS

MTT cell viability

1. MTT cell viability of NGF-deprived PC12 cells treated by BM extract
in normal-serum (NR) RPMI1640 medium

The effect of BM extract on viability of NGF-deprived PC12 cells cultured in normal-
serum RPMI 1640 medium was determined by measuring the reducing of MTT to
purple crystal formazan by living-cell mitochondrial enzyme. The more purple
formazan crystals appear, the more cells survive. Cells were treated with 0 (control),
50, 100, 150, 200, 250, and 300 pg/ mL BM extract for up to 7 days and measured for
their viability daily. The experiment was performed in three-independent replications
with triplication in an individual experiment. Their viabilities of each treatment in an
individual experiment were calculated for their averages, which were further
calculated again for mean and standard error (SE) of the same treatment from
different independent experiments. The viability percentages of the BM treated cells
were compared with the viability percentage of the control from the 1st day and
analyzed by one-way ANOVA with O = 0.05.
On the first day, BM extract at all concentrations (0-300 Mg/ mL) displayed the
cellular viabilities closely to that viability of the cells grown in the absolute normal-
serum RPMI1640 medium (the control) (Table 1). On the second day, BM extract at
all concentrations (0-300 Mg/ mL) could enhance the cellular viability higher than
that of the control on the 1 day, especially, at the 50 g/ mL concentration. Later,
BM extract at all concentrations could bring the cellular viabilities closely to that of
the control on the 1" day again on the 3" day. BM extract at 50-200 Mg/ mL
concentrations could still dose-dependently rise up the cellular higher than that of
the control on the 1" day on the g" day. At this time, BM extract at 150 and 200 Mg/
mL concentrations could be contributed to the significant increment (Fig. 1). Since

the 5" day, BM at nearly all concentration caused the cellular viability closely to or



higher than that of the control on the 1 day, except for the 300 Mg/ mL

concentration.

2. MTT cell viability of NGF-deprived PC12 cells treated by BM extract
in apoptotic-induced serum-free RPMI1640 medium

NGF-deprived PC12 cells were brought up in the serum-free RPMI 1640 medium for
apoptotic induction and cell viability was measured by MTT assay daily. The cells
were treated with 0 (control), 50, 100, 150, 200, 250, and 300 ug/ mL BM extract for
up to 7 days. The experiment was reproduced independently for six times with
triplication in each individual experiment and their cellular viabilities were processed
in the same way as those raised up in NR medium.
On the first day, BM extract at 50-200 g/ mL concentration revealed the cellular
viabilities higher than that of the cells brought up in absolute serum-free RPMI1640
medium (the control) (Table 2). Among BM extract at all seven concentration (0-300
Mg/ mL), BM extract at 50 Mg/ mL concentration could elicit the highest cellular
viability on the 2" and the 3" days (Fig. 2). BM extract at 150-300 Mg/ mL
concentration rose up the cell death higher than that of the control cells on these
two days. The BM extract at 100 Mg/ mL concentration could also enhance the
cellular viability slightly higher than the viability of the cells brought up in absolute
serum-free RPMI1640 medium on the o™ day, but lower than that viability of those
cells on the 3rd and g" days (Fig. 2). Since the Sth day, BM extract at all six
concentrations (50-300 Mg/ mL) have diminished the cellular viabilities lower than

that of the control on the first day.

3. MTT cell viability of differentiated SH-SY5Y cells treated by BM
extract in camptothecin apoptotic-indeced condition

The effect of BM extract on viability of differentiated SH-SY5Y cells was determined
by measuring the reducing of MTT to purple crystal formazan by living-cell
mitochondrial enzyme. The more purple formazan crystal, the more cellular survival.
Cells were treated with 0.025% DMSO (vehicle), 5 uM camptothecin, and BM extract
at the 50 and 100 pg/ mL concentrations for 12 to 72 hours and measured for their
viability daily. The experiment was performed in three-independent replications with

triplication in an individual experiment. Their viabilities of each treatment in an



individual experiment were calculated for their averages, which were further
calculated again for mean and standard error (SE) of the same treatment from
different independent experiments. The viability percentages of the BM treated cells
were compared with the viability percentage of the absolute DMSO-treated cells at
12 hours and analyzed by one-way ANOVA with O = 0.05.

At 24-48 hours, DMSO attenuated the cellular viabilities of the differentiated SH-SY5Y
cells lower than that viability of the cells treated by absolute 0.025% DMSO at 12
hours (the vehicle control) (Table. 3). From 12 to 48 hours, 5 UM camptothecin
could slightly decrease the cellular viability lower than that of the vehicle control at
12 hours. BM extract at all concentration (50-250 Mg/ mL) tended to have the same
pattern of cellular viability as that pattern of the cells treated by absolute 5JM
camptothecin, which displayed the cellular viability less than those of the vehicle

cells at 12-48 hours (Fig. 3).

Immunoblotting

1. Immunoblotting of NGF-deprived PC12 treated by BM extract in
normal-serum (NR) RPMI1640 medium

To determine the effect of BM extract treatment on total Tau and dephosphorylated

Tau-1, NGF-deprived PC12 cells treated with 0 (control), 50, and 100 pg/ mL BM

extract for 2 days were immunoblotted with the phophorylation-independent total

tau protein (Tau 5), dephosphorylated-dependent Tau (Tau-1), and house-keeping

GAPDH protein antibodies in triplicate independent experiments. Tau 5 antibody

recognizes all Tau and Tau-1 antibody recognizes Tau only when Serl%, Serm, Serlgg,

Serzoz, and Thr' (numbering based on longest human brain isoforms) are not
phosphorylated, and therefore exhibits decreased immunoreactivity when there is an
increase in phosphorylation at Tau-1 epitope (Shelton and Johnson, 2001).  Density
of each protein band from the triplicate independent experiments was quantified by
Scion Image program calculated for an average. The relative amount of total tau
protein was normalized to its corresponding average of GAPDH protein. After that,

the percentage of total tau protein was quantified by comparing each relative

amount of total tau protein with the relative amount of total tau protein of the

control. The final data were analyzed by one-way ANOVA with O = 0.05.



Immunoblot showed that BM extract at both 50 and 100 Mg/ mL concentrations
could reduce the amount of total Tau expression in NGF-deprived PC12 cells, grown
up in normal-serum RPMI1640 medium. However, BM extract at 100 Mg/ mL
concentration could be contributed to the dephosphorylated Tau (at Tau-1 site)
increment in  these cells (Fig. 4). Because of the grater increment in
dephosphorylated Tau (at Tau-1 site) and more decrement in total Tau (Tau 5), the
BM extract could dose-dependently accentuate Tau-1 immunoreactivity (Fig. 6). This
might suggest that BM extract could attenuate Tau phosphoryltion (at Tau-1 site) in
NGF-deprived PC12 cells, grown up in normal-serum RPMI1640 medium.

2. Immunoblotting of serum-free apoptotic-induced NGF-deprived PC12
treated by BM extract

Immunoblot showed that BM extract at both 50 and 100 Mg/ mL concentrations
could reduce the amount of total Tau expression in NGF-deprived PC12 cells, grown
up in serum-free RPMI1640 medium. However, BM extract at 100 Mg/ mL
concentration could be contributed to the dephosphorylated Tau (at Tau-1 site)
increment in these cells (Fig. 5). The BM extract at 100 [dg/ mL concentration higher
increased both total Tau (Tau 5) and dephosphorylated Tau (at Tau-1 site) higher
than BM extract at 50 g/ mL concentration did. Thus, BM extract at 100 Mg/ mL
concentration could slightly improve Tau-1 immunoreactivity (Fig. 6). This might also
suggest that BM extract could diminish Tau phosphoryltion (at Tau-1 site) in NGF-

deprived PC12 cells, apoptotic-induced by serum-free RPMI1640 medium.

3. Immunoblotting of camptothecin apoptotic-induced differentiated
SH-SY5Y cells, treated by BM extract
To determine the effect of BM extract treatment on total Tau and
dephosphorylated Tau-1, differentiated SH-SY5Y cells grown with only RPMI1640
medium, 0.025% DMSO (vehicle), 5 uM camptothecin, and BM extract at the 50 and
100 pg/ mL concentrations for 12 to 72 hours were immunoblotted with the
phophorylation-independent total tau protein (Tau 5), dephosphorylated-dependent
Tau (Tau-1), and house-keeping GAPDH protein antibodies in triplicate independent
experiments. Tau 5 antibody recognizes all Tau and Tau-1 antibody recognizes Tau
198 199 2

only when Serws, Ser , Ser ", Ser 02, and Thr205 (numbering based on longest human

brain isoforms) are not phosphorylated, and therefore exhibits decreased



immunoreactivity when there is an increase in phosphorylation at Tau-1 epitope
(Shelton and Johnson, 2001). Density of each protein band from the triplicate
independent experiments was quantified by Scion Image program calculated for an
average.  The relative amount of total tau protein was normalized to its
corresponding average of GAPDH protein. After that, the percentage of total tau
protein was quantified by comparing each relative amount of total tau protein with
the relative amount of total tau protein of the control. The final data were analyzed
by one-way ANOVA with O = 0.05.

At 12 hours of the experiment, 0.025% DMSO (vehicle) and 5 KM
camptothecin could slightly reduce both the amount of total Tau (Tau 5) and the
amount of dephosphorylated Tau (at Tau-1 site) expression, compared to the
absolute RPMI1649 medium. BM extract at both 50 and 100 Mg/ mL concentrations
could be able to ebb down the amount of total Tau expression lower than the
0.025% DMSO could. On the other hand, BM extract at both concentration, could
rise up the amount of dephosphorylated Tau (at Tau-1 site) expression greater than
the 0.025% DMSO could, especially for BM extract at 100 dg/ mL concentration (Fig.
7).  Therefore, BM extract could vivid dose-dependently enhance up Tau-1
immunoreactivity in differentiated SH-SY5Y cells, apoptotic-induced by camptothecin
for 12 hours (Fig. 8).

At 24 hour of the experiment, 0.025% DMSO (vehicle) and 5 MM
camptothecin could enhance up both the amount of total Tau (Tau 5) and the
amount of dephosphorylated Tau (at Tau-1 site) expression, compared to the
absolute RPMI1649 medium. BM extract at 50 Mg/ mL concentration could enhance
up only the amount of total Tau expression, compared to the absolute 0.025%
DMSO. However, extract at 100 Jg/ mL concentration could increase up both the
amount of total Tau and dephosphorylated Tau expression, compared to the
absolute 0.025% DMSO, with the greater extent in the amount of dephosphorylated
Tau expression (Fig. 9). BM extract could impact on reduction of Tau-1
immunoreactivity in differentiated SH-SY5Y cells, apoptotic-induced by camptothecin
for 24 hours (Fig. 10).

At 48 hour of the experiment, 0.025% DMSO (vehicle) could slightly reduce
both the amount of total Tau (Tau 5) and the amount of dephosphorylated Tau (at

10



Tau-1 site) expression, compared to the absolute RPMI1649 medium. The absolute 5
MM camptothecin could enhance up the amount of total Tau expression but ebb
down the amount of dephosphorylated Tau (at Tau-1 site) expression, compared to
the absolute RPMI1649 medium. BM extract at both 50 and 100 Mg/ mL
concentrations could be able to diminish down the amount of total Tau expression
lower than the 0.025% DMSO could (Fig. 11). Thus, BM extract could again dose-
dependently accentuate up Tau-1 immunoreactivity in differentiated SH-SY5Y cells,
apoptotic-induced by camptothecin for 48 hours (Fig. 12). However, this increment of
Tau-1 immunoreactivity at 48 hours of the experiment was at little extent than that

increment at 12 hours of the experiment.

Determination of gene expression

Tau cDNA content in the SH-SY5Y cultured cells brought up with the low-
serum RPMI 1640 medium only (the control cells), 0.025% DMSO, 5 uM camptothecin,
and BM extract at the 50 and 100 pg/ mL concentrations for 12 to 72 hours was
evaluated by PCR analysis, using primers specific designed to amplify region covering
the Exon 10 of the longest isoform of the tau mRNAs. Two PCR products were
predicted, the 254 bp fragment deriving from 4R isofroms (expressing Exon 10) of the
tau mRNAs and the other 200 bp fragment deriving from 3R isofroms (excluding Exon
10) of the tau mRNAs. The density of each PCR band product was quantified. The
relative density of each PCR band product was determined by normalizing with the
density of PCR band product of each corresponding GAPDH cDNA to determine the
MRNA expression of the tau gene.

As shown in fig. 13 A. (upper panel), no any PCR band product was detected
from each condition of 12 and 24 hour culturing cells (lane 1 to lane 10). When the
cells were cultured for 48 hours (Fig. 13 B., upper panel), the 3R isofroms of tau
mMRNAs were expressed from in the SH-SY5Y cultured cells brought up with the
absolute low-serum RPMI 1640 medium (lane 1) and 0.025% DMSO (vehicle) (lane 2)
but the 4R isofroms of tau mMRNAs were expressed from in the SH-SY5Y cultured cells
brought up BM extract at the 50 concentrations (lane 4). At this time the 4R isoforms
were revealed with the highest expression.  When the cells were cultured for 72
hours (fig. 13 B., upper panel), all cultured cells expressed 3R isofroms of tau mRNAs

(lane 6, 7, 9, and 10) except for the cells brought up with 5uM camptothecin which

1



Table 1.

displayed no any PCR band product.

At this time, high tau mRNA expression was

detected from in the SH-SY5Y cultured cells brought up with the absolute low-serum

RPMI 1640 medium (lane 6) and 0.025% DMSO (lane 7).

MTT viability percentage of NGF-deprived PC12 cells, treated by BM extract for 7 days in normal-serum RPMI1640

(NR) medium, compared to the cells treated with no any BM extract on the 13tday. The more putple formazan crystal, the more MTT

viability. Each groupn =3-9. All data represented Mean+SEM and were analyzed by statistic one-way ANOVA with a= 0.05. 2P <

0.05
BM extract concentration (ug/ mL)
Days
0 50 100 150 200 250 300

1 100.00+17.28  98.93+11.89 91.54+5.68 103.34+12.18 118.87+27.18 96.86+17.20 94.78+22.59
2 123.00+9.76  141.51+12.38 131.76+8.19 126.43+4.36 132.47+16.32  129.20+7.09 101.98+9.03
3 106.01+9.96  110.97+11.08 101.55+2.56 101.83+9.54 113.02+10.14  100.15+6.56 69.36+2.09
4 105.50+10.27 132.75+9.19 156.04+4.48 171.92+9.802 162.83+18.652 150.54+13.25 51.16+11.82
5 66.15+0.29 69.83+5.53 86.36+14.16 73.45+1.95 86.40+3.70 85.96+5.21 36.66+1.92
6 96.30+18.20 114.49+21.22 121.08+20.43  126.52+24.01 149.54+13.88  123.23+1.33 44.88+4.56
7 83.40+10.03  103.03+21.54 105.12+19.90 79.33+19.37 101.49+11.50 85.64+11.07 48.18+8.00

Table 2. MTT viability percentage of NGF-deprived PC12 cells, treated by Bacopa monnieri for 7 days in apoptotic-induced serum-free

RPMI1640 medium, compared to the cells treated with no any BM extract on the 15t day. The more purple formazan crystal, the more

MTT viability. Each group n=3-18. All data represented Mean+SEM and were analyzed by statistic one-way ANOVA with o= 0.05.

Days
0 50 100 150 200 250 300

1 100.00+8.00  126.03%7.58 124.55+6.49 116.20+14.59 122.10+15.45 99.44+9.54 40.03+9.37

2 115.29+9.91 130.50+11.63  108.16%9.66 44.76+6.50 22.61+3.79 21.66+3.56 20.27+3.39
3 104.87+8.42  132.60x14.73 77.19+7.94 27.52+6.99 14.71+1.85 14.69+1.58 15.45+1.51
4 145.49+16.62 101.20+16.88 24.99+2.50 14.39+1.00 13.83+1.39 13.80+1.37 15.44+1.29
5 76.74+9.25 40.45+8.55 16.74+2.06 18.31+4.35 14.53+0.70 15.09+1.07 16.67+0.79
6 76.98+6.89 56.04+18.22 18.86+1.77 16.73+1.48 17.73+1.48 18.19+1.53 18.39+1.54
7 63.34+7.98 26.48+5.90 15.50+1.85 14.29+0.76 13.39+0.90 14.34+0.64 15.77+0.60
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Table 3. The MTT viability percentage of differentiated SH-SYSY cells, grown up in only low-serum RPMI 1640 medium for 12 to 72
hours, compared to the viability of these cells at 12 hours and the MTT viability percentage of the cells, treated by only 0.025% DMSO
(vehicle), 5 pM camptothecin, and BM extract at the 50 to 250 pg/ mL concentrations for 12 to 72 hours, compared to the viability of the
vehicle-treated cells at 12 hours (a). Each group n=3. All data represented by Mean + SEM and analyzed by statistic one-way ANOVA

witho=0.05. %P <0.05.

Time RPMI 0.025% S pM BM extract concentration (ug/ mL)
1640 DMSO  camptothecin 50 100 150 200 250
12 100.00+5.85 100+7.90 93.55+8.17 02.11+8.42 93.25+8.67 88.06+7.44 87.96+8.18  88.88+5.55

24 74.65+5.95 79.94+5.46 65.14+2.952 62.11+3.902 63.86+2.952  65.13+2.50? 64.25+2.00 62.20+2.982

48 86.97+1.49 79.66+2.20 79.39+4.56 76.55+2.81 82.24+6.43 80.64+2.97 79.10+5.71  78.62+5.90

MTT viability percentage of NGF-deprived PC12 cells, treated by
BM extract for 4 days in the normal-serum RPMI1640 medium,
compared to the viability of the control cells on the 1 st day.

200 -
180
160
140 -
120 4
100
80
60 -
40 -
20 -
0 =1 T T T
control O pg/ml 50 pg/ mL 100 pg/ mL 150 pg/ mL 200 pg/ mL 250 pg/ mL300 pg/ mL
cells on
thee 1st
day

MTT viability percentage (% control)

BM extract concentration (ng/ mL)

Figure 1. MTT viability percentage of NGF-deprived PC12 cells, treated by BM extract for 4 days in normal-serum RPMI1640 (NR)

data were analyzed by one-way ANOVA with o =0.05. 2P < 0.05



MTT viability percentage of NGF-deprived PC12 cells, treated by
BM extract in serum-free medium for 2-4 days, compared to the
viability of the control cells on the 1st day

180

140 -
120 - ]P
100 -
80 -
60 -
40
20 -
0 - I

control Opg/ml 50 pg/ 100 pg/ 150 pg/ 200 pg/ 250 pg/ 300 pg/
on the mL mL mL mL mL mL
1st day

Oday 2
@day 3
mday 4

MTT viability percentage (% control)

BM extract concentration (ng/ mL)

Figure 2. MTT viability percentage of NGF-deprived PC12 cells, treated by Bacopa monnieri for 2-3 days in apoptotic-induced serum-free

All data were analyzed by statistic one-way ANOVA with a = 0.05.

MTT viability percentage of differentiated SH-SYSY cells, treated by BM

extract, compared to the viability ofthe velhicle-treated cells at 12 hours
:
2 120.00 -
a
¥ 100.00 -
z @) o, .
S 8000 - }<§ H 11 00.5% DMSO alone (vehicle)
= :{% &% @5 uM Camptothecin alone
gc 60.00 - }g{ : 50 pg/ mL BM + camptothecin
5 ’<§ &1 100 pg/ mL BM + camptothecin
S 40,00 - & ol
g %’ - 150 pg/ mL + camptothecin
£ 2000 - :<§ & 200 pg/ mL + camptothecin
E 4 @250 pg/ mL + camptothecin
o 000 : : Ll
E 12 hours 24 hours 48 hours

Time (hours)

Figure 3. The MTT viability percentage of the cells, treated by only 0.025% DMSO (vehicle), 5 uM camptothecin, and BM extract at the

50 t0 250 pg/ mL concentrations for 12 to 48 hours, compared to the viability of the vehicle-treated cells at 12 hours (a). Each groupn=

3. All data represented by Mean + SEM and analyzed by statistic one-way ANOVA with e =0.05. 2P < 0.05.
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Tau-s - ‘_ '6'.'4" ''''' ‘kvgwaﬂ
Tau 1

GAPDH

The expression amount normalized to the

The amount of total-Tau (Tau 5) and
dephosphorylated Tau (Tau-1) expression
normalized to the amount of GAPDH expression
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BM extract concentration (ug/ mL)
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Figure 4. The relative amount of total tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression, normalized to the amount of GAPDH expression of NGF-deprived PC12
cells, cultured in normal-serum RPMI1640, treated with BM extract for 2 days. Each
group n =3. All data represented by Mean + SEM
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100 50 0 standard Tau

Tau 1

GAPDH e ww

The amount of total Tau (Tau 5) and
dephosphorylated Tau (Tau-1) expression of NGF-
deprived PC12 cells, cultured in serum-free medium,
normalized to the corresponding amount of GAPDH
expression

v
e

®Total Tau (Tau 5)

GAPDH
(=]

mDephosphorylated Tau
02 4 (Tau-1)

Oug/ mL 50 ug’ mL 100 ug/ mL
BM BM BM

BM extract concentration (pg/ mL)

The expression amount normalized to the
corresponding expression amount of

Figure 5. The relative amount of total tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression, normalized to the amount of GAPDH expression of NGF-deprived PC12
cells, cultured in serum-free RPMI1640, treated with BM extract for 2 days. Each
group n =3. All data represented by Mean + SEM
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Figure 6. Tau-1 immunoreactivity normalized to the relative amount of total Tau
expression of NGF-deprived PC12 cells treated with BM extract in RPMI1640

medium for 48 hours. Each group n =3.  All data were represented Mean+SD and were
analyzed by statistic one-way ANOVA with a.=0.05 and P-value = 0.269.
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Relative amount of total Tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression normalized by the amount of GAPDH expression in
camptothecin apoptotic-induced differentiated SH-SYSY cells treated

by BM extract for 12 hours
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Figure 7. The relative amount of total Tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression normalized to the amount of GAPDH expression of differentiated SH-
SY5Y cells, grown up in only low-serum RPMI 1640 medium, 0.025% DMSO
(vehicle), 5 uM camptothecin, and BM extract at the 50 and 100 pg/ mL

concentrations for 12 hours. Each group n =3. All data represented Mean+SD and were
analyzed by statistic one-way ANOVA at o = 0.05.

Tau-1 immunoreactivity normalized to the relative amount of total Tau

expression in camptothecin apoptotic-induced SH-SYSY cells, treated by
BM extract for 12 hours
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Figure 8. Tau-1 immunoreactivity normalized to the relative amount of total Tau
expression of differentiated SH-SY5Y cells grown up in only low-serum RPMI 1640
medium, 0.025% DMSO (vehicle), 5 UM camptothecin, and BM extract at the 50 and

100 pg/ mL concentrations for 12 hours. Each group n =3. All data represented Mean+SD
and were analyzed by statistic one-way ANOVA at o.= 0.05.
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Relative amount of total Tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression normalized by the amount of GAPDH expression in
camptothecin apoptotic-induced differentiated SH-SYSY cell, treated by
BM extract for 24 hours
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Figure 9. The relative amount of total Tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression normalized to the amount of GAPDH expression of differentiated SH-
SY5Y cells, grown up in only low-serum RPMI 1640 medium, 0.025% DMSO
(vehicle), 5 uM camptothecin, and BM extract at the 50 and 100 pg/ mL

concentrations for 24 hours. Each group n =3. All data represented Mean+SD and were
analyzed by statistic one-way ANOVA at o = 0.05.

Tau-1 immunoreactivity normalized to the relative amount of total Tau
expression in camptothecin apoptotic-induced SH-SYSY cells, treated
by BM extract for 24 hours
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Figure 10. Tau-1 immunoreactivity normalized to the relative amount of total Tau
expression of differentiated SH-SY5Y cells grown up in only low-serum RPMI 1640
medium, 0.025% DMSO (vehicle), 5 uM camptothecin, and BM extract at the 50 and

100 pg/ mL concentrations for 24 hours. Each group n =3. All data represented Mean+SD
and were analyzed by statistic one-way ANOVA at o. = 0.05

18



Relative amount oftotal Tau (Tau 5) and dephosphorylated Taun (Tau-1)
expression normalized by the amount of GAPDH expression in
camptothecin apoptotic-induced differentiated SH-SYSY cells, treated
2 by BM extract for 48 hours
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Figure 11. The relative amount of total Tau (Tau 5) and dephosphorylated Tau (Tau-1)
expression normalized to the amount of GAPDH expression of differentiated SH-
SY5Y cells, grown up in only low-serum RPMI 1640 medium, 0.025% DMSO
(vehicle), 5 uM camptothecin, and BM extract at the 50 and 100 pg/ mL

concentrations for 48 hours. Each group n =3. All data represented Mean+SD and were
analyzed by statistic one-way ANOVA at o = 0.05.

Tau-1 immunoreactivity normalized to the relative amount of total Tau
expression in camptothecin apoptotic-induced differentiated SH-SYSY
cells, treated by BM extract for 48 hours
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Figure 12. Tau-1 immunoreactivity normalized to the relative amount of total Tau
expression of differentiated SH-SY5Y cells grown up in only low-serum RPMI 1640
medium, 0.025% DMSO (vehicle), 5 UM camptothecin, and BM extract at the 50 and

100 pg/ mL concentrations for 48 hours. Each group n =3. All data represented Mean+SD
and were analyzed by statistic one-way ANOVA at o.= 0.05
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Figure 13. Tau PCR band products (upper panels of A and B) and GAPDH PCR band
products (lower panels of A and B) of differentiated SH-SY5Y cells grown up in (left
to right) absolute low-serum RPMI 1640 medium (lane 1, and 6), 0.025% DMSO (lane
2 and 7), 5 uM camptothecin (lane 3 and 8), and BM extract at the 50 (lane 4 and 9)
and 100 (lane 5 and 10) pg/ mL concentrations for 12 and 24 hours (A.) and 48 and 72

hours (B.). MK = Molecular weight marker, NG = Negative control, PS = Positive control
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CHAPTER V

CONCLUSION

The findings in this present study could be concluded that:

® BM extract could improve the cellular viability of the normal neuronal cells

and apoptotic-induced neuronal cells.

® BM extract could be able to abate down both the amount of total Tau (Tau 5)
and phosphorylated Tau (at Tau-1 site) expression in apoptotic-induced

neuronal cells.

® BM extract at both 50 and 100 Mg/ mL concentration could be able to reduce
the 3R tau mRNA to express in differentiated SH-SY5Y cells, apoptotic-induced
by camptothecin.

® These may partially support the capability of BM extract to protect neuronal
cells form cell death process, attributed to the neurodegerative effect of Tau
protein.  BM extract could be beneficial for not only cell survivability,
especially at low dose, but also Tauopathy protectant by reducing Tau level
in early and deleterious Tau isoform in late phase. Additionally, this
information may again be a supportive document advocating to the
benevolent property of BM extract to be an alternative therapy for

neurodegenerative diseases including Alzheimer’s disease.
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