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Analysis of Symptoms-Herbs Relationships in Shanghanlun Using Text

Mining Approach

Dongyeop Jang, Yoonsu Ha', Choong-Yeol Lee*, Chang-Eop Kim*

Department of Physiology, College of Korean Medicine, Gachon University, 1 : College of Korean Medicine, Gachon University

Shanghanlun (Treatise on Cold Damage Diseases) is the oldest document in the literature on clinical records of
Traditional Asian medicine (TAM), on which TAM theories about symptoms-herbs relationships are based. In this
study, we aim to quantitatively explore the relationships between symptoms and herbs in Shanghanlun. The text in
Shanghanlun was converted into structured data. Using the structured data, Term Frequency - Inverse Document
Frequency (TF-IDF) scores of symptoms and herbs were calculated from each chapter to derive the major symptoms
and herbs in each chapter. To understand the structure of the entire document, principal component analysis (PCA)
was performed for the 6-dimensional chapter space. Bipartite network analysis was conducted focusing on Jaccard
scores between symptoms and herbs and eigenvector centralities of nodes. TF-IDF scores showed the characteristics
of each chapter through major symptoms and herbs. Principal components drawn by PCA suggested the entire
structure of Shanghanlun. The network analysis revealed a ‘multi herbs - multi symptoms’ relationship. Common
symptoms and herbs were drawn from high eigenvector centralities of their nodes, while specific symptoms and herbs
were drawn from low centralities. Symptoms expected to be treated by herbs were derived, respectively. Using
measurable metrics, we conducted a computational study on patterns of Shanghanlun. Quantitative researches on TAM
theories will contribute to improving the clarity of TAM theories.

keywords : Shanghanlun, Text mining, Symptoms-herbs relationships
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Table 1. The categorization of symptoms in Shanghanlun
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Fig. 1. Symptoms and herbs with high term frequency (TF) and term frequency-inverse document frequency (TF-IDF) scores in each chapter.
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Fig. 2. The principal component analysis is conducted for the 6-dimensional chapter space of symptoms into 2 principal components (PC) space.
(A) Symptoms and herbs are projected into PC space. Blue and orange colors indicate symptoms and herbs, respectively. (B) Load vectors of the PC1

(top) and PC2 (bottom) are represented.



164

D.Y.Jang et al

=
ne o
N

2t 229t 3HEY kE(node)2, 219 F49 SAER
(co-occurrence)}Z X|(edge)2 YEYIE AT AX|9
cutoff& ZJ5t7] ¢Jafl s AA] gt 544 € 2x9 WE,
= 34 2 229 J$E BESE, 4 27

sigshs 344 2 22+ ¥92 M5t Jaccard scoreg Lo}
permutation testZ 1000uf4 ZI8¥5}%ct. Permutation test
£33l AAME Jaccard score & A9l 5%0] dg5t= Jaccard

7 xgo| By}

.

I EHER o
£ i
2

0o

S @ =4G8=

o FHien-sEstE A SR SN AES JIE

sdEs a2l G2 3

Mg 4 Qx| Yopwy] s, B

PCol EAbsto] AlZstetgich. 1
Zo] Qs 9x|o] HjX|EQon, o=
& A|Aa AGEE AR5t

PCO] 9Juj7} & dojgq]

2
2O
B
sgEn @ oBR
@ =B

mY. of

i)

7

-

AR

score= 0.099100, o|& cutoff2 At LAY YEYIE A
YHRlog JFojR|A] ¥l ojojX fleoy, FAW Z2x7t tdtt &
AE o1& ot ol sy A st 2171 AaYER
e Oed 201 oid, 93 Z4Y {FFE Al 135}

olo

=oé
N
% rpy
=

fr ol

Aa-A2-7us 2 AA
A2 oy 9t K2 A #H) +4 BXQ
-EA-EH, AARRHRTES) A 2EA RR-FFAL

ASIHETRIS 74 BEQ AA-Fu-gx-chge] 27

o2 opt ol

H o

o LRl Y X 2 Moo 2 O
Y
o e e o

>
3
i)

x9 Hg50l ot Yurt YEAI WEol g

)1®@ ?E‘% \
gﬂ%

| -h b=
28 ng—‘?— s

o IS o8 e
@»
L
0z AP OO0 IGR) £ LS i

Gl 8 28)= w=dpe 49

Fig. 3. Visualization of a bipartite network based on Jaccard scores between symptoms and herbs. Blue squares and olive circles indicate symptoms
and herbs, respectively. Sizes of nodes indicate frequencies of symptoms or herbs. An edge between nodes indicates a co-occurrence of the symptom

and the herb in the same sentences.
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