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Identifying Theoretical Characteristics of Traditional Medicines in Korea,
China, and Japan through the Herb Usage Data

Mu Sun Park, Choong Yeol Lee, Tae Hee Lee', Youn Sub Kim**, Chang Eop Kim*
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2 : Department of Anatomy-Pointology, College of Korean Medicine, Gachon University

Traditional medicines (TM) in Korea, China, and Japan share most of the theories and therapeutic tools, but there
are also differences due to their unique histories and cultures. Here, we aim to identify the differences in the
utilization of TM theory between three countries by analyzing herb usage data in terms of the related traditional
theories. Herb usage data of each country was collected from ‘"Investigation of Korean medicine use and herbal
medicine consumption survey" (Korea), "Analytical report on circulation of key Chinese medicinal materials" (China),
and "Survey report on raw material crude drug usage" (Japan). Fifty five herbs with sixty features belonging to five
theoretical categories (four properties, five tastes, targeting meridians, treatment strategies, and herbal parts) were
selected and analyzed. Weight Sum Model (WSM) and Network-Based Group Features (NBGF) were used to compare the
theoretical characteristics of TM between three countries. For the statistical evaluation, we developed and applied Herb
Set Enrichment Analysis (HSEA) for WSM and NBGF results. HSEA for WSM results revealed the kidney meridian were
targeted more in Korea than Japan, while the spleen meridian were targeted more in Japan than Korea. Herbs with
sour taste were used more in Japan than China. HSEA for NBGF results found that NBGF including warm, neutral,
sweet, and tonifying features were more dominant in Korea and than Japan, while NBGF including cold, bitter,
heat-clearing features were more dominant in Japan than the others. These results suggest that TM in Korea, China,
and Japan have unique aspects of practice patterns and theoretical utilization.
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B2 Jos BN A7 gold

2 d7old AAEE dolg £:EF FTwW(data-driven
approach)}Z Agste] 3t &, € AEose AN &S A
Aste ol2X EAO xto]E AWFoz FQIstLAL sIYCt A
ko] d3dF S utgste dolelzA ZF 39 R AR O
olElS &usigion, o|2XE AEOEHo] o|2F EXO| xlo|E
ZE017] Yste] orFEE Hojd o]A £/ E(features) - A7,

o0, A%, Alg §4 52 FESIYT A U olgH Aol
VA7) Hsto] oAl AHEFE THERIZ ZAsto olgX 54
9] 7}%%] & n(Weighted Sum Model, WSM)2 X835}l o,
Hoh FFAQA o2 oulg FEsH7] Yste]l HEHYI o2 7]
Yoz FHofAol §452 Avdd ot 15e= §2 YEHNI
718t &4 J-F(Network-Based Group Features, NBGF)}Z A&

sttt E3t AMEAHSE HofoA] AlLsH= GSEA (Gene Set
Enrichment Analysis) W22 uwWgdst HSEA (Herb Set
Enrichment Analysis)g £3J5t0] AR S92 sigct
(Fig. 1).
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Fig. 1. Workflow of this study. Herb usage data of each country was
collected and preprocessed. Fifty five herbs were finally selected for our
analysis. Features charachterizing the herbs were also collected (a).
Weighted sum model and network-based group features were used to
compare the theoretical characteristics of TM between three countries (b
and c). Finally, herb set enrichment analysis was applied to the results to
evaluate the statistical significance (d).
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Fig. 2. Selection of herbs. Only the herbs were chosen whose data is
available in at least two of three countries. The shaded parts represent
the number of selecting herbs in each country.
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Fifty five herbs were selected afterfpreprocessing. Only herbs were chosen whose
data is available in at least two of three countries. Sixty features were selected
from 5 categories.
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Fig. 3. Clinical characteristics of three countries using WSM. Features characterizing herbal medicine of each country were evaluated from the herbal
usage data and compared each other (a, b, ¢, d, and e). Analysis of patterns of herbal features. The usage of characteristics including warm property (a),
sweet taste (b), radix part (c), spleen meridian (d), and tonifying herb (c) is the highest in each country.
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Fig. 4. HSEA result of WSM analysis. HSEA was performed for WSM
results. Only the features with significant trends (p<0.05) were shown.
Positive (Negative) ES indicated the dominance of the feature in prior
(posterior) country.
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Fig. 5. Clinical practice pattern analysis of three countries using
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in the herb description. Feature modules were divided into six groups.
The color of each node indicates the module (NBGF) they belongs to. The
size of the each node shows the relative usage of associated herbs with
the features compared to the average of the three countries.

Table 2. Grouping features through Jaccard similarity coefficient
analysis

NBGF 1

Cold property, Bitter taste, Pungent taste, Lung meridian,
Stomach Meridian, Spleen Meridian, Heat-Clearing herbs, Radix
NBGF 2 Warm property, Neutral property, Sweet taste, Kidney meridian,

Liver meridian, Tonifying herbs

NBGF 3 Hot property, Interior-warming herbs
NBGF 4 Sour taste, Astringent taste, Astringent herbs
NBGF 5 Salty taste, Animal product

NBGE 6 Tasteless, Bladder meridian,

Herbs inducing diuresis and excreting dampness

Features are divided in six groups on the basis of Jaccard similarity coefficient
analysis of herbal medicine textbook. Their connections define the two percent
of edge density, which is the upper two percent of all possible connected

Jaccard similarity scores. The firstgroup which is the biggest contains 8 features,
and the second group has six features. The other groups consist of 2 or 3
features.
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Fig. 6. HSEA result of network anaIyS|s HSEA was pen‘ormed for
NBGF. Only the groups with significant trends (p<0.1) were shown.
Positive (Negative) ES indicates the dominance of the feature in prior
(posterior) country.
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