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Background:

Alzheimer’s disease (AD) is one of the neurodegenerative diseases that impaired memory and
cognitive function in a patient. AD is characterized with accumulation of extracellular
amyloid B (AB) protein and neurofibrillary tangles in the brain. Abnormal aggregation of AP
peptides resulted in the formation of insoluble A fibrils and deposit outside neurons.
Therapeutic approaches targeting the modulation of A pathology has been studied in the
treatment of the disease. Tocotrienol-rich fraction (TRF) contains high amount of vitamin E
(tocotrienols) that has been studied to reduce Ap-induced toxicity in cell culture. Therefore,
the present study investigated the effects of TRF, a natural vitamin E analogs mixture, to
modulate AB pathology in vitro and in ABPPswe/PS1dE9double transgenic mice (ABPP/PS1).

Purpose:
To investigate the effect of TRF on AP aggregation ir vitro and in ABPP/PS1 mice, an animal
model of AD.

Method:
We studied the effect of TRF on A4, profile by incubation of AB4, peptide with TRF for 24
hours and sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was
performed. Then thioflavin T (ThT) assay was carried out to investigate the effect of TRF to
inhibit AB4, fibrillization. As AB oligomers were known to be the most toxic form in AP
family, we examined the potential of TRF to inhibit AR oligomerization by a photo-induced!
cross-linking of unmodified protein (PICUP) assay. Cell toxicity of AP aggregates incubated
with the presence of TRF was investigated with MTT assay. We further studied the effect of]
TREF in vivo by using APPP/PS1 mice as animal model of AD. Five-month-old, male
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ABPP/PS1 mice were divided into 3 groups. Two groups received water (control, 5 mL/kg
body weight) or palm oil stripped of vitamin E (PO) as a vehicle (§ mL/kg body weight),
while one group received TRF (60 mg/kg body weight). One group of male wild-type mice
|(WT) received water at 5 mL/kg body weight. All mice received daily supplementation from

5 to 15 months of age.

Result and discussion:

We demonstrated that incubation of AP4; peptides with TRF increased low molecular weight
of AP4, aggregates as shown by SDS-PAGE. A dose-dependent effect of TRF was observed as
the intensity of low molecular weight increased with TRF concentration. These results
strongly suggest that TRF can disrupt the formation of high molecular weight of AR4,
aggregates. Next, the effect of TRF on the formation of fibrillar AB4; was investigated with
ThT assay. The fluorescence intensity of APs, incubated alone increased progressively with
incubation time in ThT assay. Interestingly, TRF dose-dependently inhibited the formation of]
AP fibril as shown by a reduction of fluorescence intensity. We also demonstrated TRF
inhibited AP oligomers formation in a dose-dependent manner through PICUP assay.
However, TRF incubated with A4, peptides during aggregation did not promotes SH-SY5Y
cells viability compared to without TRF treatment. In animal experiments, ABPP/PS1 mice
supplemented with TRF showed a significant increase in exploration of novel object as
indicated by recognition index, compared to water-supplemented ABPP/PS1 mice. This result!
indicated a recovery of cognitive function comparable to wild type mice. In addition, A
immunoreactivity was also decreased in the brain of TRF-supplemented mice. Moreover,
thioflavin-S-positive fibrillar type was significantly reduced in ABPP/PS1 mice supplemented
with TRF. Nonetheless, TRF supplementation has no affected neither to reduce microglial
activity nor A level in the brain of ABPP/PS1 mice.

Conclusion:

In the present study, we demonstrated that TRF modulates AB pathology in vitro and in vivo.
Furthermore, TRF showed a recovery of cognitive function when supplemented to ABPP/PS].
As previous randomized controlled trials have indicated that o-tocopherol, an analog in
vitamin E family, failed to rescue neither cognitive decline in AD patients nor the conversion
from mild cognitive impairment to AD, perhaps that TRF could be a promising therapeutic
agent for preventing AD.
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