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Executive Summary

From the previous report; 2014-2016, Sang-Yu revealed potent antioxidant
activities with DPPH assay, superoxide radical scavenging assay and gave anti-cell
proliferation effect. Pharmacognostic study and physicochemical properties;
microscopic character, loss on drying, total ash, extractive values, of the crude drugs
(root) were studied. And then, herbal beverages of Sang-Yu were developed.
Detoxicification of the pesticides in an animal model was determined. The general
appearances of the internal organs of rats receiving Sang-Yu extract showed normal
structure, size, texture, and color when compared with those of the control group.
Moreover, Sang-Yu extract gave the decreasing of MDA and increasing of GSH. The
oral administration of Sang-Yu extract caused neither sign of toxicity nor mortality of
the rats in the test group. Therefore, Sang-Yu maybe one of the potential herb for
development of commercial herbal product to detoxify the pesticides in human
body.

Sang-Yu was selected for cumulative study in this fiscal year 2018. Quality
control of raw material and finished product of a single herb was not complicated
compare with herbal formula. Furthermore, one of the traditional uses of Sang-Yu
was to detoxify the toxic substance especially from pesticides. Sang-Yu has safety
information in traditional uses. Evaluation of commercial product development of
this plant was performed and estimated to has a possibility in the health affairs.
Because of the crisis health problem of pesticide contamination in foods and
environment led to finding any detoxify herbal product. In this present year, the
phytochemical study followed bioassay-guided isolation was proceeded. The
information of phytochemicals, pharmacological activities and also toxicity are
needed for product license application or patent application. Moreover, a substituted
organ of Sang-Yu was also important because the roots of plants were quite difficult
to produce in large volume for an industry in the future. The fractionations of Sang-
Yu extract was evaluated their antioxidant activities and cell proliferation assay, and
apoptosis assay. Chronic toxicity was also studied in this present year. The
methodology of all studies was followed FDA guideline for product license
application in the future. The detail of this year research as follows.

1. Study of phytochemicals in the first year (1*' report)
Both Sang-Yu (green leaves and red leaves) in each part; i.e. root, bark, wood,
leaves, was separately reduced their size, dried and pulverized into powder. The
powder of each part was extracted by continuous extraction using n-hexane, ethyl



acetate and alcohol as solvents. Water extraction was followed indigenous
knowledge. Fifteen samples of the solvent extract were obtained and tested their
activities. Large size of the roots (No.3) of green Sang-Yu were also isolated by
partition technique for preliminary isolation.

2. Studies of antioxidant and apoptosis properties of Sang-Yu extracts (17 phase)

The Sang-Yu crude extract and the various parts of Sang-Yu fractions, a total
of 15 samples, were tested for antioxidant properties. The antioxidant activities of
the extracts were determined using DPPH radical scavenging assay and superoxide
radical scavenging assay. Gallic acid was used as the positive control in these
experiments. The results of DPPH assay revealed that the top five of the Sang-Yu
Green leaf extracts that provided good antioxidant activities were fraction 9 Sang-Yu
Green leaf (bark), fraction 11.1 Sang-Yu Green leaf (leave) Ethyl acetate fraction,
fraction 10 Sang-Yu Green leaf (heartwood), fraction 7 Sang-Yu Green leaf (large
branch), and fraction 11.2 Sang-Yu Green leaf (leave) Butanol fraction, respectively.
The top five of Sang-Yu Red leaf extracts that exhibited good antioxidant activity
were fraction 15 Sang-Yu Red leaf (bark), fraction 13 Sang-Yu Red leaf (large branch),
fraction 14 Sang-Yu Red leaf (small branch), fraction 16 Sang-Yu Red leaf (heartwood),
and fraction 12 Sang-Yu Red leaf (large root), respectively. The results of the
superoxide radical scavenging assay showed that the top five of Sang-Yu Green leaf
extract were fraction 9 Sang-Yu Green leaf (bark), fraction 11.2 Sang-Yu Green leaf
(leave) Butanol fraction, fraction 11 Sang-Yu Green leaf (leave) fraction 11.1 Sang-Yu
Green leaf (leave) Ethyl acetate fraction, and fraction 7 Sang-Yu Green leaf (large
branch), respectively. For Sang-Yu leaf extract, the top five of the extracts that
exhibited high antioxidant activities were fraction 13 Sang-Yu Red leaf (large branch),
fraction 15 Sang-Yu Green leaf (bark), fraction 16 Sang-Yu Red leaf (heartwood),
fraction 14 Sang-Yu Red leaf (small branch), and fraction 17 Sang-Yu Red leaf (leave),
respectively.

The extracts which showed high antioxidant properties were properly
selected for the cell proliferation assay and apoptosis assay in LX-2 cell line. The
results showed that fraction 9 Sang-Yu Green leaf (bark) and fraction 15 Sang-Yu Red
leaf (bark) could induce apoptosis of LX-2 cells. These fractions exhibited outstanding
results by inducing both of early apoptosis and late apoptosis in these cells. The
other good samples were fraction 11.2 Sang-Yu Green leaf (leave) Butanol fraction
and fraction 11.3 Sang-Yu Green leaf (leave) Water fraction at the concentration of
800 pg/mL, which could induce apoptosis similarly to fraction 9 and fraction 15.



Therefore, fraction 9 Sang-Yu Green leaf (bark), fraction 15 Sang-Yu Red leaf
(bark), fraction 11.1 Sang-Yu Green leaf (leave) Ethyl acetate fraction, fraction 11.2
Sang-Yu Green leaf (leave) Butanol fraction should be further separated by the
column chromatography. The fraction with the highest apoptosis activity was
selected for further study in animal experiments.

3. Study of phytochemicals in the first year (2™ report)

For the preliminary study, the most active fraction was the extract of bark of
green Sang-Yu (fraction 9) and red Sang-Yu (fraction 15) whereas the root and leaves
are the part uses in the indigenous knowledge. Therefore, the roots and leaves were
additional studied with isolation work by bioassay-guided isolation)

At present, - the chemical constituents are continuing study. TLC
Chromatograms were used as a tool for chemical comparison of each part of Sang-
Yu. The detection of TLC were UV 254, 366 nm and chemical spraying reagents. The
results found that each sample showed different chemical profiles.

4. . Studies of antioxidant and apoptosis properties of Sang-Yu extracts (2™ phase)

The results from DPPH assay revealed that the ICsy of all fractions significantly
differ from that of gallic acid. However, fraction 5.1 Sang-Yu Green leaf (root knot)
Ethyl acetate fraction, fraction 5.2 Sang-Yu Green leaf (root knot) Butanol fraction,
fraction 11.1 Sang-Yu Green leaf (leave) Ethyl acetate fraction, and fraction 11.2 Sang-
Yu Green leaf (leave) Butanol fraction, exhibited the high antioxidant properties in
DPPH assay. The lower antioxidant activities were observed in fraction 11.3 Sang-Yu
Green leaf (leave) Water fraction with the ICsy of 68.8+ 10.9 pg/mL. Fraction 5.3 Sang-
Yu Green leaf (root knot) Water fraction displayed the lowest antioxidant activity in
DPPH assay with the ICsy of 398 pg/mL. In the superoxide radical assay, the high
antioxidant activities were seen in the fraction 5.1 Sang-Yu Green leaf (root knot)
Ethyl acetate fraction, fraction 5.2 Sang-Yu Green leaf (root knot) Butanol fraction,
fraction 11.1 Sang-Yu Green leaf (leave) Ethyl acetate fraction, and fraction 11.2 Sang-
Yu Green leaf (leave) Butanol fraction, respectively. The ICs; of these fractions were
not different from that of gallic acid. However, the ICs, of fraction 5.3 Sang-Yu Green
leaf (root knot) Water fraction and fraction 11.3 Sang-Yu Green leaf (leave) were 806.4
and 80.6 pg/mL, respectively, which were significantly different from that of gallic
acid.

Based on the obtained results of the antioxidant properties, the attractive
fractions for further studied were fraction 5.1 Sang-Yu Green leaf (root knot) Ethyl
acetate fraction, fraction 5.2 Sangyu Green leaf (root knot) Butanol fraction, fraction
11.1 Sang-Yu Green leaf (leave) Ethyl acetate fraction, and fraction 11.2 Sang-Yu



Green leaf (leave) Butanol fraction. However, this plant is traditionally used by using
its leaves. Therefore, fraction 11.1 Ethyl acetate fraction, the fraction 11.2 Butanol
fraction, and the fraction 11.3 water fraction were also selected for the further study.

The next experiments were conducted by using the cell proliferation assay
and apoptosis assay. The results revealed that fraction 11.2 Sang-Yu Green leaf
(leave) Butanol fraction and fraction 11.3 Sang-Yu Green leaf (leave) Water fraction
induced both early and late apoptosis in LX-2 cells. These two fractions showed
outstanding properties of early apoptosis-inducing and antioxidant effects.

5. Study of phytochemicals in the first year (3" report)

From the previous study, the bark of green Sang-Yu found the potent
activity. The isolation is continuing study with bioassay-guided isolation. The extract
of its roots and leaves was determined IR spectrum to used as one of a tool for
chemical stability study.

However, the development of commercial products should consider
adequate raw materials. Therefore, the leaf extract was tested for oxidative activity
and the effect on the liver cell culture (in vitro). It was found that it has anti-
oxidation effect. Thus, the leaves brought to study the effect along with the roots
and the bark. In order to be able to replace the roots for effective commercialization
in the future.

6. Chronic toxicity study of Pseuduvaria rugosa (Blume) Merr extract

Three series dose of Pseuduvaria rugosa (Blume) Merr (150 meg/kg and 50
me/kg; 750 me/ke and 250 me/kg; and 3750 me/ke and 1250 mg/ke) had no toxicity in
the long-term.
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Abstract

In this present year, the phytochemical study followed bioassay-guided
isolation was proceeded. The information of phytochemicals, pharmacological
activities and also toxicity are needed for product license application or patent
application. Moreover, a substituted organ of Sang-Yu was also important because
the roots of plants were quite difficult to produce in large volume for an industry in
the future. The fractionations of Sang-Yu extract was evaluated their antioxidant
activities and cell proliferation assay, and apoptosis assay. Chronic toxicity was also
studied in this present year. The methodology of all studies was followed FDA
guideline for product license application in the future.

Each sample of Sang-Yu was dried, reduces their size, pulverized and then
extracted with continuous extraction by Soxhlet’s apparatus using n-hexane, ethyl

acetate, and 95 % ethanol as solvents or reflux with water. - The extract was
concentrated by a rotary evaporator or spray dryer. Fifteen samples of the crude

extract from the different parts of the plant were obtained and test for their
activities, Fifteen samples of the crude extract from the different parts of the plant
were screened with oxidation assays and samples with good activities were used
then tested with cell proliferation assay and apoptosis assay in LX-2 cell line. Finally,
we found that the extracts No. 9 green Sang-Yu (bark) and No. 15 red Sang-Yu (bark)
increased early and late apoptosis in LX-2 cells. Therefore, the extracts No. 9 and No.
15 will be isolated by chromatographic techniques. The extracts No. 9 and No. 15
will be tested for choosing the fraction with the highest apoptotic activity, which will
be used in animal study. In addition, the interesting fraction of Sang-Yu to be further
studied is the extract 11.3 Sang-Yu Green (leaf) water fraction due to the induction of
early apoptosis and late apoptosis, especialy the early apoptosis and effective anti-

oxidation effect.

From the previous study, the bark of green Sang-Yu found the potent
activity. The isolation is continuing study with bioassay-guided isolation. The extract
of its roots and leaves was determined IR spectrum and TLC chromatograms to used
as one of a tool for chemical stability study. As results, the chromatograms and
spectral data showed that each part of both Sang-Yu revealed different chemical

profiles with the quantity of the chemical compositions.



The chronic toxicity was also evaluated. The oral administration of three
series dose of Pseuduvaria rugosa (Blume) Merr (150 mg/keg and 50 mg/kg; 750 mg/kg
and 250 mg/kg; and 3750 mg/kg and 1250 mg/kg) for 180 days had no toxicity in the

long-term.



