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Abstract

Oxyresveratrol (2,4,3',5'-tetrahydroxystilbene), a phytoalexin found in large amounts
in the heartwood of “Ma-haad” Artocarpus lakoocha Roxb. (Moraceae), is known to possess
a wide range of biological activities. It is also the major component in the traditional Thai
anthelmintic drug “Puag-haad”, a dried ageous extract prepared from the heartwood of this
plant. Currently oxyresveratrol has been widely used as an active ingregient in several skin
whitening products, due to its potent tyrosinase inhibitory activity. In adiition, the compound
has been recently reported to exhibit preventive activity against Alzheimer’s disease in vitro.
This research program consists of two separate but related projects with the following
respective objectives: (1) Development of method(s) for analysis of oxyresveratrol content in
plant materials and products and (2) Investigation of the protective activity of oxyresveratrol

against Alzheimer’s disease in vivo.

The first project was concerned with the development of method(s) for quantitative
analysis of oxyresveratrol through the use of the enzyme-linked immunosorbent assay
(ELISA) technique.  Three conjugation methods, including carbodiimidation, periodate
oxidation and Mannich reaction were used to connect oxyresveratrol to bovine serum
albumin, and thus yieled three types of conjugated products, which were employed as
immunogens in subsequent studies. An attempt to prepare a polyclonal antibody from the
carbodiimidation-derived immunogen was successful. The antibody was found to have high
specificity to oxyresveratrol, and was used to develop an indirect competitive ELISA method
for analysis of oxyresveratrol content in the heartwood of A. (akoocha and puag-haad. This
method showed acceptable values of accuracy and precision. However, its sensitivity was
about 1,000 times lower than that obtained by the high performance liquid chromatography
(HPLC) method. Efforts to produce monoclonal antibodies from each of the three above-
mentioned immunogens in mice were made by the hybridoma technique, and three types of
monoclonal antibodies were obtained. However, only a certain antibody against the
oxyresveratrol-BSA conjugate derived from the Mannich reaction had the properties suitable
for further investigation. An indirect competitive ELISA method developed from this
antibody was shown to have an acceptable accuracy and precision, with sensitivity 16-time
higher than that of the HPLC technique. Primarily, this antibody appeared to not show cross-

reactivity with any structurally similar polyphenolic compounds, including several flavonoids
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and stilbenoids. However, a closer examination revealed that it possessed a 89.92% cross-
reactivity with resveratrol. Thus, this newly developed analytical method, despite its several
advantages, seems to have some limitation, as it can only be applied to the samples that
contain no or only minute amounts of resveratrol. Nevertheless, the method could be used
as a tool for monitoring the distribution of oxyresveratrol in the internal organs of

experimental animals.

The second project aimed to investigate the ability of oxyresveratrol to protect
experimental animals from the toxicity of P-amyloid, the peptide responsible for the
pathophysiology of Alzheimer’s disease. The Morris water maze model was used. The
animals consist of 8 groups of 10 ICR male mice. The first group contained normal animals,
and the second was the control. The animals in the next three groups received
unformulated oxyresveratrol (in the form of suspension in water) orally once a day at the
dose of 90, 180 and 360 me/kg, respectively, for 7 days. The last three groups were given
formulated oxyresveratrol (in the form of self-microemulsifying drug delivery system,
SMEDDS) at the daily oral dose of 90, 180 and 360 mg/kg, respectively, in a similar manner.
Then, neuronal damage was induced to the animals by intracerebroventricular injection with
amyloid-B2s.35, and the oxyresveratrol feeding was continued for another 7 days. After 5 days
of training (to locate the hidden platform), the animals were subjected to the probe test.
The animal behaviors were observed, and the latency times were recorded. After
sacrification, the hippocampus were removed and analyzed for lipid peroxidation and
histological changes. The results showed that 360 meg/kg unformulated oxyresveratrol, as
well as oxyresveratrol in SMEDDS at all doses, showed significant preventive activity as
compared with the untreated control (p <0.05 - p <0.0001). Regarding the lipid peroxidation
in the hippocampus, oxyresveratrol in SMEDDS at all doses caused significant reduction of
the oxidative reaction (down to 64 — 74 %) when compared with the treated control (p <0.01
- p <0.005), whereas the unformulated oxyresveratrol (at all doses) did not show observable
effects. Examination of the hippocampus tissues revealed that unformulated oxyresveratrol
at the 90 and 180 mg/kg could not protect the neurons from death caused by B-amyloid,
but at a higher dose (360 mg/kg) it demonstrated significant neuroprotective activity as
compared with the untreated control (p <0.0001). Oxyresveratrol in SMEDDS at all doses
could similarly prevent damage induced by the toxic peptide. All of these observations
indicate the potential application of oxyresveratrol as a neuroprotectant against Alzheimer’s

disease. From the data in this study, it could be speculated that the SMEDDS formulation



could enhance the neuroptrotective activity of oxyresveratrol by increasing the biocavailability

and blood-brain-barrier permeability of the compound.
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