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Alzheimer's disease (AD) is characterised by the production of the β-amyloid

protein (Aβ) and progressive loss of neurons in the brain. It is considered one

of the major neurodegenerative diseases and there is often an association with

an excessive amount of glutamate that can lead to excitotoxicity. Estrogen has

been previously studied and reported to decrease the risk and delay the onset

and progression of Alzheimer's disease. However, estrogen intake increases

the risk of unexpected side effects such as heart disease and breast cancer.

As such, more attention is being paid towards the usage of phytoestrogens as

an alternative solution to replace estrogen. Biochanin A, a phytoestrogen

compound found mainly in Trifolium pretense (commonly known as red clover),

is a commercial nutraceutical that is available for women who suffer from

postmenopausal symptoms. However, its beneficial potential towards human

health still remains unexplored. Therefore, biochanin A was used in the
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present study as a potential alternative to estrogen replacement therapy by

investigating its neuroprotective ability and its potential mechanisms in

cultured PC12 cells. MTT cell viability assay and LDH release test was used

to evaluate the cytotoxic effect of Aβ25–35 and L-glutamate on the cells.

Flowcytometry and fluorescent microscopy were performed for qualitative and

quantitative analysis of Aβ25–35-induced and L-glutamate-induced cell death.

Measurements of caspase-3, 8 and 9 activity were made using caspase

colorimetric kits. The mitochondrial membrane potential (MMP) was accessed

using spectrofluorometric assessment of rhodamine dye and Western blot

analysis was used to measure the pro- and anti-apoptotic protein levels. The

results showed that exposure of PC12 cells to either Aβ25–35 or L-glutamate

alone caused significantly lower cell viability and higher LDH release and

apoptotic activity. However, all of these adverse effects were markedly

inhibited in the presence of biochanin A. In addition, biochanin A also

recovered the loss of MMP in Aβ25–35-treated PC12 cells by regulating the level

of pro-apoptotic (Bax and cytochrome c) and anti-apoptotic (Bcl-2) proteins. In

conclusion, the protective effect of biochanin A was demonstrated in the

inhibition of apoptosis induced by Aβ25–35 and L-glutamate. Specifically, the

apoptosis inhibition of biochanin A involved the prevention of mitochondrial

mediated apoptotic processes in the cell. Hence, the present study can serve

as a basic platform to further study the effects of biochanin A as it could be

developed into a potential treatment agent for AD and other related neuronal

degenerative diseases.
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TERHADAP KENEUROTOKSIKAN Aβ DAN L-GLUTAMAT

Oleh

TAN JI WEI

Ogos 2013

Pengerusi: Prof. Daud Ahmad Israf Ali, PhD

Fakulti: Institut Biosains

Penyakit Alzheimer (PA) merupakan sejenis penyakit neurodegeneratif utama

yang dicirikan dengan penghasilan protein β-amiloid (Aβ) serta kehilangan

neuron otak secara progresif. PA juga sering dikaitkan dengan kelebihan

glutamat yang mengakibatkan kesan ketoksikan dalam otak. Walaupun

estrogen pernah dilaporkan dapat mengurangkan risiko dan perkembangan

PA, pengambilannya dapat meningkatkan risiko kesan sampingan yang lain

seperti penyakit jantung dan kanser payudara. Oleh itu, tumpuan telah mula

diberikan dalam penggunaan fitoestrogen sebagai penyelesaian alternatif

untuk menggantikan estrogen. Biochanin A, sejenis kompaun fitoestrogen

yand boleh didapati terutamanya dalam Trifolium pretense (Semanggi merah)

merupakan sejenis ubat komersil nutraseutikal bagi wanita yang mengalami

gejala menopaus. Akan tetapi manfaatnya terhadap kesihatan manusia masih

belum diterokai dengan sepenuhnya. Oleh sebab itu, biochanin A telah

digunakan dalam kajian ini untuk menerokai kesan perlindungannya
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disamping menyiasat mekanisme yang terlibat dalam sel-sel PC12. Ujian MTT

dan LDH telah digunakan untuk meguji kesitotoksikan bagi Aβ25–35 dan L-

glutamat terhadap sel. Flowcitometri dan mikroskopi kependarfluoran telah

digunakan untuk analisis kualitatif dan kuantitatif kematian sel yang

diakibatkan oleh Aβ25–35 dan L-glutamat. Pengukuran aktiviti caspase-3, 8 dan

9 telah dinilai dengan menggunakan kit caspase. Potensi membran

mitokondria (MMP) telah diakses menerusi penilaian spectrofluorometrik

rhodamine manakala teknik Western blot telah digunakan untuk mengukur

tahap pro- dan anti-apoptotic protein. Hasil kajian menunjukkan bahawa

pendedahan sel-sel PC12 terhadap sama ada Aβ25-35 atau L-glutamat

menyebabkan penurunan yang ketara dalam kebolehhidupan sel serta

peningkatan dalam pembebasan LDH dan juga aktiviti apoptosis. Walau

bagaimanapun, semua kesan-kesan negatif yang ketara ini dapat direncatkan

dengan perawatan biochanin A. Selain itu, biochanin A dapat memulihkan

penurunan MMP sel-sel PC12 yang didedahkan dengan Aβ25-35 menerusi

kawalan protein pro-apoptotic (Bax dan cytochrome c) serta protein anti-

apoptotic (BCL-2). Sebagai kesimpulan, hasil kajian ini telah menunjukkan

bahawa biochanin A dapat memainkan peranan perlindungannya menerusi

pencegahan apoptosis yang dicetuskan oleh Aβ25-35 dan L-glutamat. Jika

dipandang dengan lebih teliti, pencegahan apoptosis ini melibatkan peranan

mitokondria dalam sel. Justeru, kajian ini dapat dijadikan sebagai platform

asas dalam pengajian kesan biochanin A pada masa hadapan agar

fitoestrogen ini dapat dijadikan sebagai ejen rawatan yang berpotensi bagi

penyakit Alzheimer dan penyakit-penyakit degeneratif yang lain.
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