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In this research project, we devel oped fundamental technology aiming for promotion of domestic
cultivation of medicina plants and investigated medicinal plant resources for drug discovery in
seven sub-themes. These results are as follows,

1) Development of preliminary methods for the cultivation of new medicinal plant varieties:
We developed two medicina plant varieties suitable for use as pharmaceutical raw materials.
These were Perilla frutescens ‘per-001’, a Shiso variety with an extremely high rosmarinic acid
content, and Paeonia lactiflora ‘ Yumesaika', a high-yielding Chinese peony variety, with a high
concentration of paeoniflorin in its roots. Furthermore, seedling-raising method using paper pots
was devel oped to reduce labor requirementsin the raising and transplanting of Angelica acutiloba.
Conventional methods for raising seedlings of A. acutiloba re conducted in open fields, with the
seedling-raising period taking one year. However, by using greenhouses, optimizing the use of
fertilizers, and monitoring the supplemental lighting conditions, the newly developed seedling-
raising period was reduced to 14 weeks. In addition, we identified the germination conditions of
12 plant varieties and developed methods to promote germination in six plant varieties. To
disseminate the findings and promote the cultivation of medicinal plantsin Japan, we held regular
discussions with administrative personnel from prefectural governments.

2) Study of construction for cultivation map of suitable locations:

The growth data of various medicinal plants, such as Rheum palmatum, were obtained for atotal
of five years at six sites in Hokkaido with different geographical, meteorological, and soil
conditions. Meteorological data during the growth period were obtained from meteorological
observations and from The Agro-Meteorological Grid Square Data of NARO. A growth model for
Rheum palmatum was developed for a five-year period, and a map of suitable locations was
generated.

3) Study of construction for seed and sapling map:

We investigated the cultivation situation of the medical herb plant in the physic garden attached
to the university. For the purpose of supply, 1,000 seeds were secured about 16 kinds of seeds
including the Angelica acutiloba, the Geranium thunbergii and the Bupleurum falcatum. In the
case of the seedling, it was cultivated for 30 security. 16 kinds of seedlingsincluding the Paeonia
lactiflora, the Curcuma longa and the Ophiopogon japonicus were secured. In addition, about the
seed and sapling map, aframe wasbuilt asamodel plant in the Ephedra sinica and the Glycyrrhiza
uralensis.

4) Functional and data expansion of Comprehensive Medicinal Plant Database (MPDB) and

application of MPDB data for evaluation of quality and bioactivity of crude drugs:
Two new data categories, the map indicating suitable area for cultivation, and the location map
for medicina plant resources were added to MPDB. Also, data update for each data category, for

an example, genetic discrimination information for eight crude drugs, was accomplished. To apply



MPDB data for an evaluation of variety of crude drugs, functional annotation data of EST from
saponin producing plants were added to MPDB. In addition, LC/MS data for hot-water extracts
of 45 crude drugs (232 samples) were acquired. Furthermore, compositional difference between
hot-water and methanol extractswere clearly shown by multivariate analysisfor three crude drugs.

5) Study of medicinal plant resources and the accumulation of their related information
based on an international perspective:

(1) Resource of Saposhnikoviae Radix (SR) in Mongolia: Saposhnikovia divaricata distributed
abundantly in eastern part was qualified to be natural sources of SR, because the roots contained
equivaent level of dihydrofurochromones to Chinese SR. Based on the geographical variation in
contents of chromones etc., area X was proposed as a proper region for the cultivation.

(2) Resources of Amomi Semen (AS) and SALACIA in Myanmar: Amomum xanthioides, the
botanical origin of AS, from Myanmar was discriminablefrom A. villosum var. xanthioides from
China by nrDNA ITS sequence and essential oil components, although the two are treated as
synonymous in taxonomy. Moreover, we found Salacia chinensis and an unidentified Salacia
sp., which was genetically closer to S. oblonga. The root of Salacia sp. showed potent -
glucosidase inhibitory activity which was related to the thiosugar contents. Asthe cultivation base
of these two crude drugs, areaY was proposed.

(3) Resource of Cinnamomi Cortex (CC) in Vietnam: The barks of Cinnamomum cassia cultivated in
Vietham showed somewhat higher content of (E)-cinnamaldehyde and higher content of
coumarin than Chinese CC. Since the coumarin is known to be hepatotoxic, Viethamese CC
should be used with caution especially in powder form formulas.

6) Study of medicinal plant resources for drug discovery by using plant extract library:
The endotoxin activity of each extract was measured to create a high-quality plant extract library.
LCMS measurement of the library extract was performed as highly useful information in the
library, and information on the borderline of pharmaceuticals to non-pharmaceuticals of the
original plant of the extract was investigated from many literatures. Various biological activity
information of the plant extract library was also examined. The anti-glycation activity,
antiprotozoal activity, apoptosis inducer, HBO1 expression level control, nitric oxide production
inhibitory activity, anti-cancer activity, and hyaluronidase inhibitory activity for the plant extract
library were investigated.

7) Study of medicinal plant resources for drug discovery by using transcriptome and genome

data:
In this project, genome assembly data of Cinnamomum cassia and Glycyrrhiza glabra, and RNA-
seq data of about 40 species of medicina plants were obtained. Integrated transcriptome-
metabolome analysis was performed on Forsythia sp., Aconitum sp., Cornus officinalis, Gleditsia

sinensis, Lithospermum erythrorhizon, Lonicera japonica, Swertia japonica, Physalis sp. and



Panax japonicus. From these analyses, the information of candidate genes for quality markers

were obtained.






