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This study addresses key structural challenges surrounding medicinal plant resources in Japan, including unstable supply
due to reliance on imports, variability in quality, and insufficient scientific validation of functional value. Many
important crude drugs used in traditional Japanese Kampo medicine and their raw materials are currently imported,
particularly from China, making them vulnerable to supply risks associated with climate change, geopolitical factors, and
disruptions in distribution systems. In addition, as natural products, crude drugs exhibit variability in chemical composition
depending on cultivation region, harvest timing, and processing conditions, resulting in batch-to-batch inconsistency.
Conventional quality evaluation methods, which rely on marker compound quantification, do not necessarily reflect biological
activity or therapeutic efficacy.

Although crude drugs have long been used in clinical practice, their molecular mechanisms remain incompletely understood,
and systematic evaluation platforms for drug discovery are insufficiently developed. As a result, their utilization as drug seeds
remains limited. These challenges span multiple dimensions—supply, quality, and functionality—and cannot be addressed
through isolated technological approaches.

To overcome these issues, this study aimed to establish a “regional ecosystem for medicinal plants” by integrating cultivation,
quality evaluation, functional analysis, and social implementation. The research was structured around four core components:
(1) development of cultivation technologies for stable production, (2) advancement of quality evaluation based on genetic and
functional indicators, (3) identification of novel pharmacological activities, and (4) development of pest control technologies
and pathways toward implementation.

In cultivation studies, optimized propagation and environmental control enabled reduced cultivation periods and improved
yield and active compound content in key species such as Bupleurum falcatum L.,—Glycyrrhiza uralensis Fisch. and
Glycyrrhiza glabra L., while controlled-environment systems facilitated domestic cultivation of Cinnamomum cassia J. Presl.
These technologies provide a practical basis for stable domestic production and are expected to support supply systems
through integration with smart agriculture approaches.

In quality evaluation, integration of bioactivity assays (e.g., NF-kB response and model organism-based analyses) with LC—
MS profiling enabled functional quality assessment beyond conventional marker-based methods. This approach captures
relationships between chemical composition and biological responses, representing a shift from composition-based to
function-based evaluation. Genetic analyses further supported the selection of high-quality genotypes.

In pharmacological studies, although details cannot be disclosed due to intellectual property considerations, novel biological
activities of crude drugs and their constituents were identified, supporting their potential as drug discovery seeds. In parallel,
environmentally sustainable pest control technologies and industry collaborations advanced pathways toward practical
application and product development.

Overall, this study establishes an integrated research and development model linking cultivation, quality evaluation, functional
analysis, and implementation. In particular, bioactivity-based evaluation provides a foundation for advanced quality
assessment systems that complement conventional approaches. The proposed “regional ecosystem for medicinal plants”
represents a strategic framework enabling both stable supply and value addition, with significant implications for both

academic research and industrial application.



