CHAPTER 1lI

EXPERIMENTAL

1. Cell line and culture techniques

1.1 Culture of undifferentiated P19 cells

P19 cells were obtained from Ameri ype Culture Collection and routine

to the methods with slight
.,.J

modification (Jones-Villeneuve ¢ 82 inew. P19 cells were cultured

as undifferentiated monolayer: ’ 90 ‘h»\\ imal essential medium (o-

. \.

5% CO, atmosphere. Cultures ntained\asimono s in exponential growth.

d 2.5% heat-inactivated

were grown at 37°C in a

by "'f- (s '.l : . o .
After attaining confluenc 2 A Subcultured following trypsinization

o= LI

with 0.25 % trypsin solution. A 2=t 4ry ,. T S o.each_T25 flask; swirl and lay
the flasks flat making V. Fe the flasks to sit for
approximately 1 minute trﬁje s rfa‘ﬁ. Trypsin solution was

aspirated, and cells were trltllirated to single cells with 3 ml a-MEM supplemented with

5% heat—mactwateﬁe‘u ﬁ’q ﬁfﬂaﬁﬁﬁﬁ W Hﬁoﬂ/‘iltunng 10° cells/ml

in a 100X20 mm pyn dish containing a -MEM supplemented with 5% heat-inactivated

FBS plus 1qumaﬂ ?mtw@lﬂ Wﬁ "Tﬁ cﬁ not adhere

and instead férmed free-floating EBs. Media containing fresh RA was replaced every 48

h.
1.3 Plating for neuronal differentiation

EBs were collected by transferring the contents of the dishes to sterile 15 ml

conical tubes. Rinse the dishes with 2-3 ml of medium and add to the 15 ml conical
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tubes containing the cells. For the EBs sedimentation, the suspension was allowed to

stand for 15 min, and the supernatant was carefully removed off the pellet.

To induce extensive morphological differentiation, EBs were exposed to 2 ml
trypsin solution for 10 min and centrifuged at 1000 g for 10 min, collected cell pellet.
The supernatant was removed and the pellet was gently resuspended in 500 U/ml

DNase | in PBS and incubated for 10 min. After incubation, cells were dissociated by

trituration and resuspended in MEN % heat-inactivated FBS, 25 uM

L-glutamine. Cells were counted wit! diluted to 5X10° cells/ml, and

cells were then distributed in"each™ n order to discourage non-

neuronal cell proliferation, cytosine / ra w ide ra C) at a final concentration
/ - Ilf

of 20 pM was added to each n n-neuronal cells at the time

of plating (Fukuchi et al., 199 e ﬁ*\ s prior to experimentation
d’i i |

in MEM containing 10% hez time they elaborated

extensive neurites that exhibit afacteris ‘ \
%lq-q-. .l '; ‘,‘|

inspection of cultures indicated that > 80% ofithe cell présence had a morphological

der this condition, wvisual .

phenotype expected for the neu onal £elis ‘f-‘iTI'i & as changed every 2 days.

AR,
2. Determination of AB-induce )

= ‘

2.1 B-amyloid pept| m

Synthetic ? - @& solubilized_in“@MSO_to a concentration of 1 mM.

AR NELUTR e s

the store peptide in MEM medium. In vitfo formation offynthetic 'E] “Was induced by

reaaton o bbbV @ bldpbibet d WhEds LEdae. s

manipulation of the aggregation state of the peptide has been achieved, serial dilutions

Aliquots were store

of this stock were made in sterile MEM media immediately before application to the
cells.  An appropriate final concentration was made into the culture medium

(Bozyczko-Coyne et al., 2001).
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2.2 Concentration-dependent cytotoxicity of AB, ,, aggregates

For monitoring concentration-dependent effects of AP, cultured NLCs were
exposed to AB,,, by removing the culture medium and replacing it with fresh medium
containing various concentrations of 0.1, 1, 5, and 10 pM. Neuronal cultures were
maintained for 24, 48, 72, and 96 h before neuronal survival was assessed visually by

phase-contrast microscopy and quantified by measuring (1) the reduction of the

tetrazolium salt, XTT, (2) the trypan blue éx ssay, and (3) the release of the

cytoplasmic enzyme, LDH, at vario q,__ﬁh
2.3 Time-dependent

For monitoring fi >ffe \ : e seventh day of the culture
were exposed to AB, ,, for 24 36 h. ‘? ' |I|ty was determined using

' the XTT reduction assay, t t ¢ LDH release assay.

3. Treatment of valproic acid a

3.1 Preparation of VPA and VBE==~ ~
‘ ’..’f'.f,}:’f

R

VPA and VPU el nifations of 10 mM, 1 mM

and 100 pM, and were th i’ , r !“J al concentration. The

vehicle-treated cultures re |ved the same amount of DMm) (in medium) that was

Vi o FLT% TR
wﬁi"Wﬁﬂ%ﬂﬁﬁmﬂ%%ﬁ‘?Mﬁﬂ’“

For monitoring concentration-dependent effects of VPA and VPU, VPA was
applied at the various concentrations of 10, 50, 100, 500 and 1000 pM and VPU was
applied at the various concentrations of 10, 50, and 100 uM, for 72 h on the seventh day
of the culture. The cell viability was determined using the XTT reduction assay, the

trypan blue exclusion assay, and the LDH release assay.
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4. Treatment of AB, ,, and valproic acid or valproyl urea

NLCs were cultured in 24-well culture plates at a density 5 X 10° cells/well. The

experiments were divided into three groups.
4.1 Co-treatment experiment

NLCs were cultured in MEM with 10% FBS for 7 days. Cells were incubated

with or without AB,,, at a concentratio together with either VPA at the

concentrations of 10, 50, 100, 500, and 100 t the concentrations of 10, 50,
‘ .'J .

and 100 puM for 72-h period. A = O@Il viability was determined

using the XTT reduction assa | e exclusion & say, and the LDH release.
Trolox at a concentration o

conditions.

Control experim rformea ubation with VPA or VPU alone
and vehicle control experime P ec sation with DMSO. The final

concentration of DMSO per well

4.2 Pre-treatment experimeri

NLCs were = 7 days. Cells were

PA or VPU at a concentration of 1m uM for 3, 5, and 7days.
During treatment riods ‘f control %o one _co aining the desired
compounds was %lﬁtﬂaﬁ ﬁrﬁ . Ilﬂg ﬂvil of VPA and VPU
from well, cells were washed with PBS afid then incubsted with AB 4 A& concentration

v TABN LS WA e

reduction assay, the trypan blue exclusion assay, and the LDH release assay. Trolox at

preincubated with either

a concentration of 1 mM was used as a positive control.

Control experiments were performed by incubation with VPA or VPU alone
and vehicle control experiments were performed by incubation with DMSO. The final

concentration of DMSO per well did not exceed 0.01 %.
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4.3 Post-treatment experiment

NLCs were cultured in MEM with 10% FBS for 7 days and was further
pretreated with AP, , at a concentration of 5 uM for 72-h period. After the incubation
period, the medium was removed, washed with PBS and replaced with fresh medium
lacking AB,., prior to application of VPA or VPU at the concentrations of 50 and 100 uM.

The incubation was then continued for 72 h. Cell viability was determined using the XTT

Control experim on with VPA or VPU alone

and vehicle control experi with DMSO. The final

concentration of DMSO p

Sty - o ‘ . .
NLCs were visually ana *-.—.'-V.-.k. e ontrast microscopy using 10-20X

magnification on Zeiss inverted orphological changes.

O &

) i

The staining procg%;.re stains the Niss| substance resulting in a darker stain

in some rivosomaiRNA, A8 Jre bléle RAACT)B8ohES e RER. 1t happens tha

the secretory actnvnw in neurons is very‘hlgh SO neurons have vast amounts of RER.

Cells were%%cﬁ}vﬁ x&ﬁ ﬁ m wq @%ﬁaq ﬂwﬁ in staining

solution con&mlng 0.25% cresyl violet, 0.8% glacial acetic acid, and 0.6 mM sodium

5.2 Cresyl viole

acetate. Cells were washed 4 times in PBS, then observed using microscope (Fraichard

et al., 1995).
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6. Determination of cell viability

Viability of neuronal cells was determined using three independent measures:
morphology, plasma membrane integrity and metabolic function. Three assays were

used to assess the effects of VPA, VPU, and AB1 40N NLCs.

6.1 Assessment of mitochondrial function by XTT reduction activity

i

a yellow substrate, to p ~dar! er soluble formazan by

The XTT assays, a meas ial integrity, were performed in 24-

well microtiter plates. This meth ton of the tetrazolium salt, XTT,

dehydrogenase enzyme in viable — he viability of cells was
determined by adding XTT tg / S \\‘ concentration of 1 mg/ml
XTT and 25 puM PMS. Ipeubatig onti v\\ h, and the colorimetric
determination of XTT formazad pfodtct, \0 -H\\ '\; in aqueous solution, was
made at 450 nm. The 100 ul aliq A\ ¢} s«,, \ n as transferred to 96-well
plates and using a microplate ¢ deﬁﬂfa" sponding filter. The absorbance of

samples was then measured ag .~‘- he-ba -L ontrol, which contained the same

. '- ! .
volume of culture medium and XFf-sofut l,,qv 5 USE he experiments (Roehm et al.,

Hlec-as-a-peiceniage-okihe-valie-abiamed from cells incubated
v Ao

in medium with 0.01% DMSO. J wﬂ for assessment of cell

1991). Data were prese

viability was determined by c‘grrelatmg results obtanned using XTT with visual cell count

with hemocytometﬂ.dw ﬂpég %Wﬁ W Elddwﬂ A?ay was expressed

as percentage of cofifrol = S.E.M from at Ieast three mdependent experlments
o2 mmmm UBAANLAR Y

Neuronal survival of 7-day-old neuronal cultures was evaluated by the trypan
blue exclusion assay. Cytotoxicity was quantified by examining cultures under inverted
light microscopy. After experiment, cells were rinsed 3 times with 1 ml of PBS (pH 7.4).
A solution of 0.2% trypan blue was added to cells and incubated for 5 min. Five
different microscopic areas were counted for uptake of trypan blue. Dead neurons with

a damaged cell membrane, internalize the dye while competent neurons do not. The
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viability of the culture was calculated as the percentage of the ratio of the number of
unstained cells (viable cells) to the total number of cells counted (viable cells plus

nonviable cells). In each experiment, over on two wells were counted at random to

obtain mean £ S.E.M of the cell viability. For trypan blue exclusion method, a minimum

of 300 cells/well were count (Yan et al., 1999).

6.3 Assessment of plasma membrane integrity by LDH release

Cytotoxicity cells were‘_; ted lease of LDH from dead cells.
After cell exposed to VPA, VP 42 24 & LDH activity in cell culture

supernatant was measured by ' CytoTox 96 Non-Radioactive

\w.o, the manufacture's description.
NN
Briefly, cells were harves ,000 g at 47C for 5 min. Fifty pl of

supernatants were transfe and the activity of LDH was

bstrate mix solution. After

IIIJ sk 4
a 30 min incubation, the reac ' é&t ‘ﬁg led by the addition of 50 pl stop solution
ek -
(0.5 M acetic acid) On the othefthapd, Cell mone were treated with lysing solution

1% tritonX-100) for 45 min at room ter ireto se th Il
(1% triton ) L . WT bvad the cell membranes, and lysate

was collected. LDH a " atant and the cell lysate

_J;\‘

ader with a 510-nm filter.

fraction. Optical densitie ":“5

The amount of the LDH rel ge of the value obtained in

P ;171 V121 (413 ey
QAR AT REAY ] V1A

EBs were allowed to settle for 15 min in conical tubes, washed twice with 15 ml

e was expressed as a percenta

of cold PBS, and collected by centrifugation at 1000 rpm for 3 min. Cells generally were
solubilized in 1% triton X-100 in PBS and briefly sonicated. Insoluble material was
removed by centrifugation at 12,000 rpm for 10 min. Aliquots of supernatants were used
for enzyme assays (Coleman and Taylor, 1996). For NLCs, monolayers were washed

twice with 5 ml of cold PBS and removed from the plates by scraping.
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AChE activity was determined by modified Ellman procedure performed in
microtiter plates (Ellman et al., 1961). Per 96-well cavity, 1 mM acetylthiocholine iodide,
0.3 mM DTNB solution, 0.1 mM iso-OMPA (specific inhibitor for BchE) and 100 mM
sodium phosphate (pH 7.0) were pipetted to 100 pl final volume. After 15 min
incubation at room temperature, the reaction was started by adding 100 pl of cell
homogenate. The increase in absorption was measured in an ELISA reader at 412 nm.

Protein determination was determined ac q 'v,

All data presented ceindependent experiments.

o the method of Lowry. Bovine serum

albumin (BSA) was used as a stand

8. Statistical analysis

Individual experiments we =Xe ~ .. aining appropriate negative

(media blank and vehicle) ata from an individual well

was treated as a single dat int. _‘ L \ the mean & S.E.M from
three independent experiment s nalysis Was conducted by one-way analysis
of variance (ANOVA) and p est—_compal performed using LDS multiple
comparison methods. Unless othe se noted, a level of statistical significance was

considered p<0.05. ,.-_‘ ~ om the indicated number

A
1C

of experiments. Data soft Corp.) and SPSS

version 10.0.
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