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Logic—-based Yin—Yang ontology and top—level design for
integrating traditional Chinese and Western medicine

HE Yongqun

(University of Michigan Medical School , Ann Arbor, MI 48109, USA)

Abstract: [ Objective ] The theory of Yin—Yang and the Five Elements is a core theory of ancient Chinese
philosophy and forms the foundation of traditional Chinese medicine (TCM ). Ontology, which originates from
Western philosophy (particularly metaphysics) , is considered “first philosophy, ” and logic—based ontology is
often regarded as the source and foundation of science.Proceeding from philosophical ontology, ontology in the
informatics era is defined as a set of structured and controlled terms that represent the entities and relations
among the entities in reality as a human— and computer—understandable way, which greatly supports
contemporary knowledge representation in artificial intelligence.The purpose of this study is to use logic—based
ontology to formalize the Yin—Yang and Five Elements theory and to support the top—level integration of
Chinese and Western medicine (including veterinary medicine) , which would guide more specific theoretic
research and applications in the future. [ Method | The Basic Formal Ontology (BFO)is used as the primary
upper—level ontology to design the “Yin—Yang Ontology” (YYO) , which expresses key terms in the Yin—Yang
and Five Elements theory, as well as further expresses fundamental theories of TCM. Concrete case were
developed to demonstrate how ontology—based integration of Chinese and Western medicine operates. | Result |
Entities related to Yin—Yang can be categorized into different types of ontological entities, including material
entities, processes, and Yin and Yang properties possessed by material or process entities.The five main parts in
TCM (namely, Heart, Liver, Spleen, Lung, and Kidney)are regarded as five types of material entities , each having
five Yin-Yang properties (namely, great Yang—Fire characteristic-Firing, young Yang—Wood characteristic—
Growing, chaos—Earth—Fusing, young Yin—Gold characteristic-Infusing, and great Yin—Water characteristic—
Infiltrating, respectively). These different types of entities and their subclasses are explicitly and logically
defined in the YYO. Additionally, the YYO defines relationships in the Yin—Yang and Five Elements theory
such as “engenders” (Sheng) and “counteracts” (Ke). Through these definitions, YYO is used to explain the
fundamental TCM content as well as to illustrate certain predictions and applications that extend from
traditional Chinese medicine.Taking the Kidney in TCM as an example, YYO is used to provide ontological—
level arguments and further extensions for TCM~—derived methods such as treating chronic kidney disease by
strengthening the Spleen and Stomach to benefit the Kidney. [ Conclusion ] Logic—based ontology is used to
standardize and formalize the Yin—Yang and Five Elements theory and traditional Chinese medicine (including
veterinary medicine ) , thereby achieving a top—level design for the integration of Chinese and Western medicine.
The Yin—-Yang Ontology (YYO) ontologizes the Yin—Yang and Five Elements theory and traditional TCM
theories, an example of the prevention and treatment of the kidney and kidney diseases in traditional Chinese
medicine is given to illustrate the feasibility and application of YYO in the top—level integration of traditional
Chinese and Western medicine.

Keywords: ontology ; traditional Chinese medicine; Western medicine; traditional Chinese and Western

medicine integration; Yin—Yang Ontology ; five elements;logic
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(A)The mutual generation and restriction relations among Yin—Yang and Five Elements entities illustrated using classic “Yin—
Yang Fish” Taiji diagram.(B)A wave—like representation of the dynamic movements of mutual generation and restriction in the

Yin—Yang and Five Elements system.
1 BHBR AT BRI AZ O v A AR AR A 58 DG 2R
Fig.1  The relations of mutual generation and mutual restriction at the core of the Yin—Yang and Five Elements theory
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PH R AT AUt i R O (B 2) o AR FEARZE R B HEI G (class) AMA/SL B (instance) J&PE (property) |
K Z (relation) A H/AN (axiom ) JZ R Z5H4 (hierarchy) 4 o X HLAETHE I (class) . BFO & 3L T —2E9E
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Fig.2 Ontological classification of different categories of Yin—Yang and Five Elements
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Fig.3 Top level hierarchical classification of key terms in the Yin—Yang Ontology
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A, M ‘“““‘,L“““"“"\\; """ i +, B%
i 3 .
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i
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9

Kidney b
BB

X, =K &, DK
BREEE, TKENS, £XZF BRAE, EFRES
EREBSEE FFIRSUE, e
GBER-EERS) (FFIREREE)

WO TR Sk A 2R A 0 5 AT 7 2351 B BEARA YY O BLIW “engenders’ F1“ counters’ 2 Fi object property
PR
The blue and red arrows represent “generation” and “restriction, ” respectively, which correspond to the two object proper-
ties ‘engenders’ and ‘counters’ in the Yin—Yang Ontology(YYO).
4 BETBBH TAT A UL v I 24 BE R A R

Fig.4 A foundational model of traditional Chinese medicine based on the Yin—Yang and Five Elements theory
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@ continuant TCM Kidney &
v- @ independent continuant ‘alternative term'
»- @ immaterial entity TCM kidney

v @ material entity

© Chaos characteristic material {2745 Description: TCM Kidney HIEE & |

© TCM Spleen % Equivalent To & entty
© Yang material entity FA#) /& Te
© great Yang material entity A& SubClass Of v-@ (:haos characteristic iﬁf;fﬂ
) - e Earth characteristic +3§E
v © Fire characteristic material 215t © 'Water characteristic material 7K &' ey Il
© TCM Heart th &> ang A

@ counters some 'TCM Heart f1f&1»* v ® great Yang AFd

° i ity />
young Yang material entity > BA¥J& © engenders some 'TCM Liver th B ff' © Fire chacteristic i

v-© Wood characteristic material A5k

© TCM Liver thEEJF © over-restricts some 'TCM Heart th &' v ® young Yang />fd
: : I‘-Ier © Wood characteristic FHHiE
© Yin material entity E3H1 5% General class axioms v OYinH

© great Yin material entity KB R

v ® great Yin KB
v © Water characteristic material K J5R Sub r

ibClass Of (Anonymous Ancestor) _ _ - =® Water characteristic 74
@ © 'has characteristic' some "Water characteristic ZK4$4E' 1 =~ | " ve young Yin >
© young Yin material entity 2> [A#1 5t © 'has characteristic' some "Yin [’ © Earth characteristic 1+
¥+ © Metal characteristic material 4% ©'has characteristic' some ‘great Yin XB3"
© TCM Lung th =Rt
(A) (B)

(AP EEFATIEYYO AR5 LUK EE B AY 542 B (axioms ) BB 7 5 (B) 2T Protégé OWL editor B F R YYO
BRI BHAFIE S A R 726
(A)Ontological representation of the Five Elements in traditional Chinese medicine (TCM).(B) Ontological representation of

the Yin and Yang characteristics and their descendants in YYO.Protégé OWL editor is used for the YYO demonstration.
BlS  BIBHAAR YYO [ A IR ik /R
Fig.5 Demonstration of ontological representation of the Yin—Yang Ontology (YYO)
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The various relations within the model are represented using object properties from the Yin-Yang Ontology (YYO).
&6 T BRI AAT 2 UL A
Fig.6 A kidney model based on the Yin—Yang and Five Elements theory of traditional Chinese medicine
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