CHAPTER V

DISCUSSION AND CONCLUSION

P19 mouse embryonal carcinoma cells are sensitive to aggregation and
RA, differentiating to an endoderm phenotype in response to low concentrations of RA

(10 nM) and to a neuroectodermal-like phenotype in response to high concentration of

RA (100 nM). Neuroectodermal differ Ntz be induced by transiently treating
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In the next step, we examined the differences in the expression of AChE,

avoid this, firstly cells

a cholinergic marker enzyme (Hoshi et al., 1997; Hayashi et al., 2000) and neurogenesis
enzyme (Moreno et al., 1998; Torrao et al., 2000; Keller et al., 2001) in differentiated
cells. AChE, an acetylcholine-hydrolyzing enzyme that was recently shown to enhance
neurite outgrowth (Sternfeld et al., 1998). Besides its function at cholinergic synapses,

ACHE exerts structural differentiation, independent of its enzymatic activity. The P19-
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derived neurons contain high level of AChE, indicating that at least some of neurons are
cholinergic (Fukuchi et al., 1992). Aggregation of P19 cells following RA treatment
initially involves cell surface carbohydrate. However, subsequent compaction of
aggregates, largely mediated by cadherins, is required as a direct source of signals to
initiate neurogenesis (Boubelik et al., 1996). During neuronal development, AChE is
most likely involved in regulating neuritic growhth in various cellular systems. In

mammal, AChE shows a high degre uence homology to the cell surface

e
adhesion protein, neuroligin. Ne Oy/rexin, which is a neuron surface

protein involved in neuronal on 3n &is. Therefore, AChE is likely
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present finding that differ
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In our experiment, aftet 4:days of RA treat “aciivity in EBs reached its
maximum peak, which i]aport t AChE& a secondary response
protein. These features weré supported by maayrecent reports about the role of AChE

on neurogenesis ﬁﬂ% u%olagn%] rﬁelm %éﬂ&gﬂﬁcm effects on early

differentiation and initiation of axon extension may explain both the reduced number of
cortical naow ’a-acanéarﬂrlﬁ meadowar])gae%aﬁltqf@\ E]those AChE
knockout rr%ce that survive past birth (Duysen et al., 2001). Neuroectodermal
differentiation in the pluripotent P19 EC line is highly reproducible and represents a
useful model system in which to investigate functions in neuronal cells (Sberna et al.,

1997; Woodgate et al., 1999).

AB-induced toxicity of neuronal cell lines and primary cultures is well

established. P19 cell line was chosen for the present study because of its cholinergic
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phenotype that vulnerable to AB insult and was used to study B-amyloid neurotoxicity
(Finley et al., 1996; Sberna et al., 1997). It has been reported that inhibition of cell redox
activity, as examined with MTT reduction assay, is an early indicator of the mechanism
of cell death induced by AB. This effect is followed by a delayed reduction in cell
survival (Shearman et al., 1994). The in vitro degenerative effect of AB appears to
correlate with its age and its fibrillar morphology. Confirming this observation, we found

that NLCs reacted to aged AB with a delaye se and time-dependent reduction in cell

viability as quantified by XTT redu lue staining, and LDH release

(Figures 5-7). There was a ction and the cell viability
determined by the trypan ase in the LDH release

leading to cell death, which of AB,,, added.

Metabolic inte Sess ‘ he duction, which quantified
egun to decline at 24 h
of treatment and approached a imum:by ! “‘ lembrane integrity was assessed by

both the trypan blue exclusi 1 olease, which were lost after

membrane integrity is comsi el death occurring by an
apoptotic mechanism (Estus et al., 1997). Measurable toxicity of AB,,, could be

achieved within 2- ﬂﬁw ﬁtf}WWﬂQﬂﬁt al., 2001) which

was corresponding@to our finding. Addmonally altered cellular propemes and
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responses, ingluding altered gene expression and protein synthesis as wﬁs the aging
of the added AB. The experiments required hours to days of exposure to AB to produce
cell death. The effect was not immediate. It suggested that the modest toxic effect of
AB seen in this study compounded over many hours to be more deleterious to cell

survival.

AB induces multiple events in culture, and a determination of the

hierarchy of these events is important not only for understanding the nature of AB
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toxicity, but also for considering appropriate protective approaches. On this basis, we
determined the effects of VPA and VPU on P19 cells, which were differentiated into
neuron-like cells, an established in vitro model of neural cells. VPU was found to be
more potent than VPA, in preventing maximal electroshock-induced seizures, when the
compound was administered into Wistar rat. When both compounds were given by
intraperitoneal route, the protective index for VPU was greater than the protective index
s together with our findings suggested
that VPU might have some advantages as o VPA. qu present investigation
demonstrated that VPU protecte: [ ﬂéted toxicity similar to VPA's

survival promoting effects

for VPA (Tantisira et al., 1997). Thus, the

d hippocampal neurons

following AR treatment in vi

We found that jo s N attenuated the inhibition of
the XTT reduction, the cell via@ili | sfeleas used by AB,,, peptide at a
concentration of 5 uM when"ad er 2U ' at a concentration of 50
Y (Figure 9). The results

indicated that VPU was more p entdh ‘VF’A in the &ttenuation of the loss in metabolic

A e
function and membrane damage:~- -1 otective effects of VPA and VPU against
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(Mark et al., 1995b). VPU m .ght attenuate the AB—mduced toxm:tty via a common VPA-

sensitive pathwayﬂﬁ Ejdr} Wﬁm wmﬂeﬁar mechanisms  of

actions of VPA-medidted neuroprotectlon or attenuahon remains Iargely unknown. It is
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specific receptor, or it could possibly me gulation of the AB-

pal cultures against AB

induced neurotoxicity cascades. Several evidences showed the involvement a Ca 5
mediated process in a toxic effect of AB. Application of AP elevated intracellular ca”’
level, thereby rendering the neurons vulnerable to neurotoxicity and excitotoxicity
(Huang et al., 2000b; Yallampalli et al., 1998). In addition, AB toxicity was found to be
inhibited by nimodipine, a blocker for L-type Ca”* channels (Weiss et al.,, 1994). Our
cotreatment experiments suggested that both VPA and VPU might reduced A toxicity
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by normalized intracellular calcium levels via blocking L-type ca’’ channels and NMDA
receptor (Fueta et al., 1995). However, the pathway of NMDA receptor was more
preferable. It was previously reported that VPA afforded significant protection against
glutamate-induced excitotoxicity in cultured cerebral cortical neuron which was

exclusively mediated by NMDA receptor (Hashimoto et al., 2002).

These findings point to beneficial effects of anticonvulsant compounds

against ionotropic glutamate receptor-m fiated inj . These results suggested that

VPU and VPA attenuated A, ,, te cit presur educing Ca’ uptake potentiated
by AB,., Via glutamate respo mdecreased cortical level of
glutamate in a dose depende as more potent than VPA (Tantisira et al

1997). This effect" was the ed’ by ger reduction of excitatory

exposure to AB, both VPA and VI f Sould not pre dfe damage induced by

mpounds time-dependently

cﬂ;retreatment (Figure 12).
Our results were consistent Wittwthe current m\m!‘tﬁtlon that one-day VPA incubation
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produced >5-fold mcrease in Bcl-2 levels (Yuan et aky, 2001). Takemtogether, AR,

producea @ dBfredof| Wl kg |eiter) dold] B |Gk &l ., 2000

suggesting that the protective effect of VPA and VPU against AP toxicity were time

suppressed toxicity with @ximal prote days

requirement to induce the expression of neuroprotective protein. The glucose regulated
protein (GRP78) may play a role in the protection of cells from AP toxic insults. GRP78
possesses molecular chaperone activity and binds ca’ in the endoplasmic reticulum
and might protect cells from the deleterious effects of damaged proteins, AB. The

increase of GRP78 mRNA expression by VPA appeared to occur in part at the level of



75

transcription (Wang et al., 1999), suggesting why the pretreatment with valproates in the

present finding required a lag period for onset of neuroprotective action.

Previous studies have shown that the neuroprotective effects of VPA
required that cells be pre-treated with VPA for 3-5 days, a time frame consistent with
transcription-based mechanism of action. The prevention of neuronal cell death by
valproates in our findings is probably associated with transcriptional regulation. The
precise mechanisms by which VPA -\\x z hese effects are currently unknown,
but likely involve the activation of ""'--.‘."\ pathways since there are no

-J
known cell surface “VPA reeeptor™:

protection might be similar V
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mM on untreated cells
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stimulating secretion of a neuretr n activates the ERK pathway

through cell surface receptor tyr: mechanism (Yaun et al., 2001).
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that adult CNS neurons

The approach in. the-pest-

@rl egenerate, some retinal

ganglion cells, a type of CNS neuron could regenerate their axons (Hauben et al., 2001).

Brain and spinal oﬁj ﬁ/ﬂi%'»wﬂ ﬂa%.:w.ﬁ%eﬁossibility that such

molecules could als@]influence neural plasticity and nerve regeneration. Their findings
| ¢ = ] |
provided , a @ITﬁ ti}-ﬁl r rehalfrégeneration.
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However, bath VPA and in"our study did not reverse the toxic damage on
mitochondria and plasma membrane induced by A when treatment of NLCs with AB, ,
at a concentration of 5 uM for 72 h (Figure 14). The simplest hypothesis for the failure to
regenerate or rescue NLCs might be due to the severed damage and the atrophy of cell
bodies. For further studies, the duration of post-exposure time and the concentration

dependent experiment should be performed to clarify the neurorescuing effect of

valproates.
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In conclusion, both VPA and VPU significantly protect cultured NLCs
from cell death induced by the AD-reIated insult AB. These results might support the
future development of VPU as a potential treatment of Alzheimer's disease without
neurological toxicity. It is interesting to note that the effect of VPU could be seen only
when the compound was added together with the aggregated form of AB onto the cells.

Pretreatment of the cells with VPU could also protect the cells from the AB-induced cell

77 } rescue the cell when added after A
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attenuation of the cytotoxicity of VWPY-was tf AtV U might interfere with the conformation
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Both VPA and VPU were themselves not toxic to NLCs and might protect
neuron by blocking toxic influences of AB,,, and hence reduced the risk of AD. Both
VPA and VPU were particularly effective when treated before AB,,, treatment.
Surprisingly, late addition of VPA and VPU was not effective in reversing already
advanced neurotoxic effect of AB,,,. It would be of interest to determine whether VPU
possesses clinical efficacy in the prevention and/or the treatment of vascular and

neurodegenerative diseases associated with AP toxicity. Although both VPA and VPU
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could protect neuron cells against AB-induced cell death, the cellular and molecular
mechanisms of valproates mediated neuroprotective effects have not yet been
determined.  Thus, further investigations are required to understand molecular

mechanisms underlying the modulation of neuroprotection of valproates against A

toxicity.

AULINENINYINS
AMANTUNMING AL



	Chapter V Discussion and Conclusion

