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Yin-Yang theory is one of the core components of the foundational theory of traditional Chi-
nese medicine (TCM), yet its classification as philosophical or scientific has long been contro-
versial. To move beyond the longstanding either-philosophy-or-science debate surrounding
Yin-Yang theory in TCM, this article, for the first time, proposes a three-level framework span-
ning macro, meso, and micro perspectives. At the macro level, Yin and Yang are a theoretical
achievement of ancient Chinese natural philosophy, used to explain universal laws governing
how the cosmos operates, which constitutes Yin-Yang theory in philosophy; at the meso level,
Huangdi Neijing ( { 3% M%) , Inner Canon of Huangdi) translated Yin-Yang from a cosmo-
logical framework into medical discourse, making it a core methodological basis for clinical
pattern differentiation and treatment, which constitutes Yin-Yang theory in medicine; at the
micro level, Yin-Yang theory in TCM has increasingly converged with modern science, show-
ing scientific features that are testable and reproducible, which constitutes Yin-Yang theory in
science. The article further demonstrates that Yin-Yang theory in TCM differs markedly from
Yin-Yang as a general philosophical doctrine in core application and practical orientation: in
the course of its medical transformation, elements related to life phenomena were selectively
incorporated, while, within a medical context, abstract propositions such as cosmological
speculation were bracketed and rendered concrete, thereby achieving a practice-oriented
transition from philosophy to medicine. Based on this, the present study conducts analyses
from four aspects, namely philosophical roots, clinical application, modern scientific inter-
pretation, and implications for life sciences; it substantiates the logical basis for Yin-Yang the-
ory in TCM as the overarching framework for clinical pattern differentiation and treatment,
reviews modern research progress from perspectives such as systems science and network
regulation, and explores its potential value in advancing a new paradigm of state-based
medicine. The study suggests that an accurate understanding of Yin-Yang theory in TCM re-
quires moving beyond the either-philosophy-or-science binary and analyzing specific issues
on a case-by-case basis. Across different perspectives, Yin-Yang theory in TCM has philo-
sophical, medical, and scientific attributes. Only by grounding the theory in actual clinical ef-
ficacy and engaging with modern science can the innovative development of Yin-Yang theory
in TCM be promoted, thereby providing valuable Eastern insights for building a life science
system with original Chinese contributions.
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1 Introduction

The Yin-Yang theory in traditional Chinese medicine
(TCM) is one of the core theoretical constructs of Chi-
nese medicine. From ancient times to the present, it has
not only helped people understand human life activities,
but has also consistently guided clinical diagnosis, treat-
ment, and health preservation. Accordingly, Yin-Yang
theory is indispensable to a truly comprehensive under-
standing of TCM !". However, a longstanding debate has
persisted in academia around this theory: is Yin-Yang
theory in TCM essentially ancient philosophical specula-
tion ¥, or does it have a scientific basis P1?

The complexity of this issue lies in the fact that Yin-
Yang theory in TCM is not a single, uniform concept.
Much of the longstanding debate stems from the fact that
different scholars are not discussing it at the same level;
the examples they cite tend to support only their own po-
sitions, making a unified conclusion difficult. To move
beyond this binary, this article, for the first time, propos-
es a three-level framework spanning macro, meso, and
micro perspectives. At the macro level, it is a product of
traditional Chinese natural philosophy and addresses
universal laws governing the operation of the cosmos ;
at the meso level, through the transformation in classics
such as Huangdi Neijing ( { &% W 2 ) , Inner Canon of
Huangdi), it became a medical approach for understand-
ing life and disease and for guiding clinical practice ©; at
the micro level, it is increasingly converging with modern
science and the life sciences, showing scientific features
that are testable and verifiable . Yin-Yang theory thus
presents a coherent trajectory from philosophy toward
science, while continuing to develop through medical
practice. Accordingly, classifying Yin-Yang theory in TCM
simply as either philosophy or science is not sufficiently
accurate and does not facilitate the modern development
of TCM theory.

This article adopts a hierarchical analysis approach
and conducts analyses from four aspects, namely philo-
sophical roots and medical transformation, clinical prac-
tice, modern scientific interpretation, and implications
for life sciences, moving beyond the either-philosophy-
or-science binary and presenting more systematically the
theoretical structure and contemporary value of Yin-Yang
theory in TCM, thereby providing a reference for the in-
heritance, innovation, and modern transformation of
TCM theory.

2 The origins and hierarchical structure of Yin-
Yang theory in TCM

2.1 Macro level: Yin-Yang is the sublimation of natural
philosophy

Yin-Yang theory in TCM originated from the observa-
tions of nature and philosophical reflection by ancestors.
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The concept initially arose from the highly concrete no-
tion of “sunlight exposure and shade”, referring to the in-
tuitive spatial relationship between the sunny side and
the shaded side ™. It was later abstracted from natural
phenomena such as day and night, cold and heat, and the
sun and the moon into a philosophical category charac-
terized by the unity of opposites. In the late Western Zhou
period, Boyangfu explained earthquakes with the state-
ment that “when Yang is concealed and cannot emerge,
and Yin is constrained and cannot ascend”, marking the
beginning of the use of Yin-Yang to account for the laws
of nature . By the Warring States period, the Yizhuan
({ %1 ) , The Commentary on the Changes) proposed
that “the interplay of Yin and Yang is the essence of the
Dao”, regarding the opposition, interdependence, wax-
ing and waning, and transformation of Yin and Yang as
the fundamental law governing the generation, develop-
ment, and change of all things in the universe . Xunzi al-
so proposed that “when Yin and Yang interact, transfor-
mation arises”, further emphasizing that the interaction
between Yin and Yang is the driving force of change "%
By this stage, Yin and Yang had evolved from a descrip-
tive concept into a cosmological model for explaining the
order underlying the operation of the world.

2.2 Meso level: the medical transformation of Yin-Yang
theory in TCM

The application of the philosophical view of Yin and Yang
in TCM to the understanding of human life activities and
disease processes marked a crucial transformation from
natural philosophy to life medicine. Huangdi Neijing
states that “human life has form and cannot be separated
from Yin and Yang”, incorporating bodily structure, phys-
iological function, and pathological change into the over-
arching framework of Yin-Yang analysis !I. The body sur-
face, the six Fu-organs, Qi, and functional activities be-
long to Yang, whereas the interior of the body, the five
Zang-organs, blood, and the material basis belong to Yin.
This is not merely a matter of classification, but also em-
bodies an understanding of the dynamic balance be-
tween function and material basis.

In incorporating Yin-Yang theory in philosophy,
Huangdi Neijing carried out targeted selection and cre-
ative transformation, focusing its attention on human
physiology and pathology and developing a set of opera-
tional language suited to clinical practice. In this way, Yin
and Yang were transformed from abstract categories into
a medical method that could be used for diagnosis and
intervention. At the same time, while preserving the core
spirit of Yin-Yang theory in philosophy, it reinterpreted
certain concepts in accordance with the needs of medical
practice. This was precisely the key to the transformation
from philosophy at the macro level to a clinical medical
method at the meso level, marking a practical leap in
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Yin-Yang thought from explaining the world to safe-
guarding health and endowing TCM theory with a solid
philosophical foundation.

After being introduced into medicine, Yin-Yang theo-
ry was continuously reconstructed in clinical practice.
During the Jin-Yuan period, Danxi Zhu proposed that
“Yang is often in excess while Yin is often insufficient”
and strongly advocated nourishing Yin and subduing
fire '%; in the Qing dynasty, the Warm Disease School de-
veloped defensive-Qi-nutritive-blood pattern differentia-
tion, offering a refined account of the waxing and waning
of Yin and Yang in warm-heat diseases !'*.. This shows
that Yin-Yang theory in TCM is a living theoretical sys-
tem that has been continuously activated and recon-
structed in clinical practice, thereby forming a theory ca-
pable of guiding clinical practice.

2.3 Micro level: the emergence of the scientific connota-
tions of Yin-Yang theory in TCM

At the micro level, Yin-Yang theory exhibits verifiable sci-
entific connotations. The “micro” referred to here in-
cludes not only matter at microscopic scales in the natu-
ral sciences, such as molecules and quanta, but also mi-
cro-systems. At the micro level, Yin and Yang refer to in-
creasingly specific phenomena as investigation becomes
more fine-grained, and the scientific features of Yin-Yang
theory in TCM become increasingly evident, particularly
in terms of falsifiability, testability, reproducibility, and
revisability. A typical example is Academician Ziyin Shen’s
research on kidney Yang deficiency. Through systematic
investigation, he found a regular association between
kidney Yang deficiency syndrome and hypofunction of
the hypothalamic-pituitary-adrenal/thyroid/gonadal ax-
es, thereby providing this traditional pattern with an ob-
jective physiological and pathological basis 141%,

Therefore, Yin-Yang theory in TCM encompasses
philosophical, medical, and scientific dimensions, with
distinct meanings at different levels. This differentiation
helps to further advance the development of Yin-Yang
theory in TCM.

3 The essential difference between Yin-Yang theory
in TCM and in philosophy

At the macro level, Yin-Yang theory originated from an-
cient Chinese natural philosophy and possesses univer-
sality in a cosmological sense. However, in its incorpora-
tion into TCM, this philosophical category was not adopt-
ed in its entirety, but was selectively appropriated in ac-
cordance with the needs of medical practice, while cer-
tain elements were necessarily set aside. This process
was, in essence, a creative transformation.
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3.1 TCM’s appropriation of Yin-Yang theory in philoso-
phy

Although Yin-Yang theory, at the macro level, originated
from the sublimation of ancient Chinese natural philoso-
phy, in its incorporation into TCM, those core principles
of Yin-Yang theory in philosophy most closely related to
life phenomena were selectively appropriated in accor-
dance with the needs of medical practice and rendered
into instrumental concepts for medical analysis.

3.1.1 Opposition and unity: from universal law to path-
omechanism analysis In TCM, Yin-Yang theory in phi-
losophy was applied to the analysis of pathomechanism,
thereby laying the foundation for the pattern differentia-
tion by the Eight Principles. Exterior and interior, cold
and heat, deficiency and excess can ultimately all be sub-
sumed under the categories of Yin and Yang ™. Take
fever and aversion to cold as an example: these are a typi-
cal pair of opposing symptoms. When they appear simul-
taneously, they often indicate a state of struggle between
Yin and Yang within the body, rather than simply being
regarded as manifestations of a single pathological pro-
cess. This mode of thinking in terms of the unity of oppo-
sites makes it possible to grasp the essence of disease
within seemingly contradictory symptoms.

3.1.2 Dynamic balance: from cosmic rhythm to the main-
tenance of homeostasis Yin-Yang theory in philosophy
emphasizes that the waxing and waning of Yin and Yang
constitute the basic rhythm of cosmic operation, and in
TCM, this was transformed into a view of health centered
on “balance between Yin and Yang”. Suwen ( { £ 17 ) ,
Plain Questions), in the chapter On Generative Qi Com-
municating with Nature, states: “only when balance is
achieved between Yin and Yang can essence-spirit be
normal; if Yin and Yang separate from each other, essen-
tial Qi will be exhausted” '°!, Health is not a static state of
Yin-Yang balance, but a relative equilibrium maintained
through dynamic waxing and waning. This view of bal-
ance is highly consistent with the modern physiological
concept of homeostasis, but places greater emphasis on
the dynamic and regulable nature of balance .

3.1.3 Mutual rooting and mutual use: from interdepen-
dence to the function-structure relationship Yin-Yang
theory in philosophy holds that each side of Yin and Yang
is the precondition for the existence of the other: without
Yin, Yang has no basis for generation; without Yang, Yin
has no basis for transformation. In TCM, this was trans-
formed into an understanding of the relationship be-
tween function (Yang) and material basis (Yin): the func-
tional activities of the human body cannot be separated
from material foundations such as Qi and blood, body
fluids, and Zang-Fu organs structures, while the genera-
tion and distribution of these material foundations also
depend on the driving force of functional activities.
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3.1.4 Ascending, descending, exiting, and entering: from
cyclical movement to the theory of Qi movement On the
basis of Yin-Yang theory in philosophy, “ascending, de-
scending, exiting, and entering” was further distilled in
TCM as forms of movement specific to life. Suwen, in the
chapter Great Theory on Movement of Six-Qi, states: “if
exiting and entering cease, the mechanism of spirit trans-
formation is extinguished; if ascending and descending
stop, Qi stands isolated and endangered”. Ascending and
descending, exiting and entering are the concrete mani-
festations of Yin-Yang movement within the human
body . The Qi of the heart and lung should descend,
whereas the Qi of the liver and kidney should ascend, and
the spleen and stomach serve as the pivot of ascent and
descent. This mode of thinking, which explains the coor-
dinated functions of the Zang-Fu organs in terms of Yin-
Yang ascent and descent, has become an important tool
in TCM for understanding physiology and pathology.

3.2 Selective bracketing and bounded inheritance of Yin-
Yang theory in philosophy

Yin-Yang theory in TCM neither mechanically repro-
duces Yin-Yang as a philosophical concept nor departs
from its core mode of thought. With medical practice as
the criterion, Yin-Yang theory in philosophy underwent a
process of creative selection in its incorporation into
TCM: on one hand, metaphysical speculation and me-
chanical deduction not directly related to human life
were bracketed; on the other hand, its core modes of
thought were fully retained, such as the correlation be-
tween heaven and humanity at the cosmological level
and abstract universality at the categorical level, while
being strictly delimited to the domain of life sciences and
transformed through processes of concretization and op-
erationalization, ultimately giving rise to a theoretical sys-
tem that combines philosophical grounding with medi-
cal specificity.

3.2.1 Bracketing ultimate cosmological inquiry while pre-
serving the core logic of the correlation between heaven
and humanity Yin-Yang theory in philosophy often ex-
tends to ultimate questions such as cosmogenesis and the
origin of all things %, as expressed in Taiji Tushuo ( { X
# B4 ) , Explanation of the Taiji Diagram): “from Wuji
arises Taiji, Taiji in movement gives rise to Yang, and
when movement reaches its limit, stillness emerges, from
which Yin arises”. The cosmological framework was not
denied in the medical transformation of Yin-Yang theory;
rather, ultimate inquiries that could not directly guide
clinical practice were consciously bracketed, and the fo-
cus was shifted from how the cosmos came into being to
how cosmic laws influence human life activities. Yin-
Yang theory in TCM has always been rooted in the cos-
mological mode of thought of “the unity of heaven and

Miao Ouyang, et al. / Digital Chinese Medicine 9 (2026) 211-222

humanity”, and the statement in Huangdi Neijing that
“human beings are born from the Qi of heaven and earth
and are brought to completion by the laws of the four sea-
sons” is clear evidence of this. This correlation between
heaven and humanity runs through the entire process of
etiology, pathomechanism, treatment, and health preser-
vation, and constitutes an indispensable philosophical
underpinning of Yin-Yang theory in TCM. What was
bracketed in TCM was only pure speculation detached
from life phenomena.

3.2.2 Delimiting the boundaries of abstract universality
within the domain of life Yin-Yang theory in philoso-
phy is characterized by a high degree of abstraction and
universal applicability, extending Yin and Yang to many
domains such as nature, society, and human affairs 2,
This mode of thinking in terms of abstract universality
was retained in TCM, where “Yin-Yang” is used to sub-
sume all physiologic and pathologic phenomena of oppo-
sition and unity within the human body, from structure to
function, and from cold and heat to deficiency and ex-
cess. It is precisely for this reason that Yin-Yang could be-
come the overarching framework for clinical pattern dif-
ferentiation and treatment. Unlike Yin-Yang theory in
philosophy, however, the scope of this abstract universal-
ity was strictly delimited in TCM. Rather than being gen-
eralized to non-life domains such as society and politics,
it was focused on human life activities and transformed
into specific concepts such as “Yin deficiency” and “Yang
deficiency” that are diagnosable and amenable to inter-
vention, thereby turning abstract principles into clinical
tools.

3.2.3 Setting aside the excessive application of image-
number deduction Yin-Yang theory in philosophy is of-
ten combined with the image-number system of Yijing
({ % % ) , The Book of Changes), forming a mode that
uses hexagrams, line symbols, and numerological deduc-
tion to explain all things, some of which developed into
mechanical analogy ?". Although in TCM the principle of
“following the laws of Yin-Yang and adopting appropri-
ate methods and techniques of health preservation” was
preserved, and image-number thinking was also used to
explain the correspondence between the Zang-Fu organs
and nature, clinical practice remained the fundamental
criterion. The scope of image-number deduction was
therefore strictly delimited, and mechanical deduction
detached from the combination of the four diagnostic
methods was rejected. Theories such as the mutual gen-
eration and mutual restraint of the five elements have
been transformed into practical tools for explaining rela-
tionships among the Zang-Fu organs, and their rationali-
ty is tested through clinical efficacy; excessive deductions
that cannot be verified have been cautiously excluded.
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3.3 The practical transformation from philosophy to
medicine: the dialectical unity of inheritance and brack-
eting

The selective bracketing and bounded inheritance dis-
cussed above constitute the key mechanism through
which Yin-Yang theory in philosophy at the macro level
was transformed into Yin-Yang theory in medicine at the
meso level. The distinctiveness of Yin-Yang theory in
TCM lies in the fact that it not only inherited the core log-
ic of Yin-Yang theory in philosophy, including opposition
and unity, dynamic balance, and the correlation between
heaven and humanity, but also, through bracketing ulti-
mate inquiries, delimiting the boundaries of application,
and stripping away mechanical deduction, removed
those elements irrelevant to medical practice and trans-
formed abstract categories into an operable medical
method. Without inheritance, Yin-Yang theory in TCM
would lose its foundation; without bracketing, it would
lapse into metaphysical speculation. It is this dialectical
unity that enabled Yin-Yang theory to accomplish a prac-
tical leap from explaining the world to safeguarding
health, thereby giving rise to a TCM theoretical system of
Yin-Yang that combines philosophical depth with clini-
cal efficacy.

4 The construction of a medical system through the
clinical application of Yin-Yang theory in TCM

Through its sustained application in clinical practice,
Yin-Yang theory was refined from a philosophical con-
cept into a rigorous medical methodology, comprehen-
sively guiding diagnosis, treatment, medication, and
health preservation in TCM, and thereby constructing a
medical system in which theory, principles, prescriptions,
and medicinals are closely interconnected.

4.1 Yin-Yang as the overarching framework for clinical
pattern differentiation and treatment

Yin-Yang theory in TCM is the overarching framework for
clinical pattern differentiation and treatment. The princi-
ple established in Suwen, in the chapter Great Treatise on
the Correspondences of Yin and Yang, that “a skilled di-
agnostician, in observing the complexion and palpating
the pulse, first distinguishes Yin and Yang” has become
an unshakable core rule in TCM diagnosis and treat-
ment 22, After collecting information on the condition
through the four diagnostic methods of inspection, aus-
cultation and olfaction, inquiry, and palpation, the physi-
cian’s primary task is to determine whether Yin and Yang
in the body are in a state of relative excess, relative defi-
ciency, or disharmony in their mutual relationship. This
differentiation not only determines the basic nature of the
disease, but also provides the basis on which the Eight
Principles, including exterior and interior, cold and heat,
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and deficiency and excess, can ultimately be subsumed
under Yin and Yang, while directly indicating the funda-
mental direction of treatment, such as nourishing Yin,
warming Yang, draining fire, or dispersing cold. In this
way, Yin-Yang theory in TCM became a theoretically rig-
orous system of medicine.

4.2 Specific guidance for diagnosis, treatment, medica-
tion, and health preservation

In diagnosis, TCM follows the principle of “first distin-
guishing Yin and Yang”, classifying symptoms and signs
in terms of Yin and Yang. For example, fever, facial red-
ness, irritability, and a rapid and forceful pulse are gener-
ally classified as Yang manifestations, whereas aversion
to cold, a pale complexion, fatigue, and a slow and weak
pulse are classified as Yin manifestations. Through this
method of classification that grasps the essential points,
TCM physicians are able to identify the essence of the dis-
ease pattern amid complex and diverse symptoms.

In treatment, the fundamental therapeutic principle
of “carefully examining where Yin and Yang are located
and regulating them, with restoring balance as the aim”
was established . At the core of TCM treatment lies the
regulation of the dynamic balance of Yin and Yang. For
example, in hypertension characterized by Yin deficiency
with Yang hyperactivity, clinical manifestations often in-
clude facial flushing, red eyes, irritability, and proneness
to anger, indicating hyperactivity of Yang, together with
dry mouth and soreness and weakness of the lower back
and knees, indicating deficiency of Yin. In such cases, the
method of nourishing Yin and subduing Yang should be
adopted in order to restore the balance between Yin and
Yang.

In medication and prescription composition, the four
properties of Chinese medicinals, namely cold, hot,
warm, and cool, and the five flavors, namely sour, bitter,
sweet, acrid, and salty, are classifications based on Yin-
Yang properties. Cold belongs to Yin and hot belongs to
Yang; sour has a Yin nature of astringing, whereas acrid
has a Yang nature of dispersing. In TCM, compatibility
among medicinals based on their Yin-Yang properties
creates a synergistic corrective force against the patient’s
disorder.

In prevention and health preservation, TCM advo-
cates the principle of “following the laws of Yin and Yang
and harmonizing with appropriate methods and tech-
niques”, coordinating daily life, emotional regulation, di-
et, work, and rest with the waxing and waning of Yin and
Yang in nature, thereby serving as the highest principle
for maintaining internal harmony between Yin and Yang
and preventing disease.

4.3 Clinical efficacy determining theoretical value

Through centuries of clinical practice, Yin-Yang theory in
TCM has developed from a philosophical concept into a
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mature form of medical practice. Its scientific character is
not determined by its similarity to modern theories, but
by its effectiveness in guiding clinical practice. Over the
centuries, the diagnosis and treatment of disease, prog-
nostic judgment, and the guidance of medication on the
basis of Yin-Yang theory have given rise to reproducible
clinical experience, which constitutes important evi-
dence of scientific validity.

Mechanistic research cannot replace clinical efficacy;
the two are complementary rather than opposed. The va-
lidity of a theory lies first in its ability to guide practice
and produce predictable results, and only then in ex-
plaining why it works. Equating scientific validity with al-
ready known mechanisms is consistent neither with the
consensus in the philosophy of science nor with the expe-
rience of medical history. Many treatments that proved
effective over the long term, such as aspirin, had their
mechanisms elucidated only decades after they had al-
ready been in use 2%,

4.4 The manifestation of Yin-Yang theory in TCM re-
garding specific diseases

In clinical practice, Yin-Yang theory in TCM is not an ab-
stract concept, but a concrete clinical issue. When con-
fronting a patient, the physician seeks to determine
whether the patient’s condition is characterized by Yin
deficiency or Yang deficiency, excess Yin or hyperactivity
of Yang, whether a Yin disorder affects Yang or Yang defi-
ciency affects Yin, and whether the appropriate approach
is to nourish Yin, warm Yang, drain fire, or disperse cold.
This series of inquiries transforms Yin-Yang theory from
philosophical speculation into clinical operation.

The reason why “in observing the complexion and
palpating the pulse, first distinguishing Yin and Yang” has
become a core rule in TCM diagnosis and treatment is
precisely that classification in terms of Yin and Yang di-
rectly determines the direction of treatment. Even when
the same symptom of fever is present, treatment varies
according to the judgment of Yin and Yang. If it is classi-
fied as an excess-heat pattern (Yang), cool-property
medicines are used to clear heat and drain fire; if it is
classified as a deficiency-heat pattern characterized by
Yin deficiency with Yang hyperactivity, Yin-nourishing
medicinals are used to subdue Yang and reduce fire; if it
is classified as a pattern of true cold with false heat due to
excessive Yin rejecting Yang, heat-property medicines
should instead be used to guide fire back to its origin.
Thus, the same symptom may require entirely opposite
treatments because of different judgments of Yin and
Yang. This is a typical manifestation of treating the same
disease with different methods in TCM, and the signifi-
cance of Yin-Yang theory in TCM lies in its ability to guide
effective clinical decision-making.
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The principal form in which Yin-Yang theory is ap-
plied at the level of disease in TCM is the pattern. A pat-
tern is not a single symptom, but a cluster of internally re-
lated symptoms, constituting a functional summary of the
overall state of a disease at a particular stage. Patterns
such as kidney Yang deficiency, heart Yin deficiency, and
hyperactivity of liver Yang are, in essence, manifestations
of Yin-Yang imbalance in specific Zang-Fu organs and
specific diseases.

Take kidney Yang deficiency pattern as an example:
this pattern does not refer to a localized lesion in a single
organ, but rather to a comprehensive summary of the
functional state underlying a cluster of symptoms includ-
ing aversion to cold, cold limbs, soreness and weakness of
the lower back and knees, fatigue and lassitude, profuse
clear urination, frequent nocturia, a pale and enlarged
tongue with white coating, and a deep, slow, and weak
pulse. Although these symptoms appear to involve multi-
ple systems, their internal unity lies in the pathological
essence that “Yang deficiency leads to cold”. Research by
Academician Ziyin Shen et al. ® has shown that this pat-
tern is regularly associated with hypofunction of the hy-
pothalamic-pituitary-adrenal/thyroid/gonadal axes, con-
firming that Yin-Yang theory in TCM has an objective
physiological and pathological basis at the level of dis-
ease.

The formation of a pattern follows the logic of “infer-
ring the viscera state from the manifestations”: internal
Yin-Yang imbalance necessarily reveals itself through ex-
ternal symptoms *°. By collecting these “manifestations”
through the four diagnostic methods and then conduct-
ing an integrated analysis on the basis of Yin-Yang theory,
the physician can infer the underlying pathomechanism.
This cognitive path, proceeding from manifestations to
the viscera state, bears a striking resemblance to the way
contemporary systems biology infers network states from
phenotypes.

5 The modern scientific connotations of Yin-Yang
theory in TCM

With the advancement of modern science, especially the
rapid development of systems science, complexity sci-
ence, and molecular biology, the modern scientific con-
notations of Yin-Yang theory in TCM have increasingly
become a focus of research. Scholars have attempted to
reinterpret the contemporary value of this ancient theory
through multiple approaches, including systems bio-
logy #7, mathematical modeling *, and physical mea-
surement %),

5.1 Predictability at the micro level

At the micro level, Yin-Yang theory in TCM can be trans-
lated into concrete hypotheses subject to empirical
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testing, and such predictive power is an important mark-
er of scientificity. On the basis of the principle that “Yang
deficiency leads to cold”, it can be predicted that patients
with kidney Yang deficiency exhibit hypofunction in en-
ergy metabolism pathways. Academician Ziyin Shen
et al. ®” found regular associations between kidney Yang
deficiency pattern and reduced function of the hypotha-
lamic-pituitary-adrenal axis, thyroid axis, and gonadal
axis, thereby confirming the predictive validity of the the-
ory. On the basis of the principle that “Yin deficiency
leads to heat”, it can likewise be reasonably predicted
that patients with Yin deficiency pattern should exhibit
manifestations of metabolic hyperactivity, such as an ele-
vated basal metabolic rate and enhanced sympathetic ex-
citability ®Y.

More importantly, the principle of opposition and
mutual restraint between Yin and Yang provides a dis-
tinctive guide for micro level discovery. According to this
logic, once the function of one molecule is clearly identi-
fied, it can be inferred that there may exist a correspond-
ing molecule with an opposite and mutually restraining
function. For example, upon identifying oncogenes that
promote cell proliferation, one may predict the existence
of tumor suppressor genes that inhibit cell proliferation;
the two mutually restrain one another to maintain the
normal operation of the cell cycle 2. On the basis of the
principle of mutual rooting between Yin and Yang, it may
further be inferred that two molecules may have corre-
sponding structural relationships or form mutually re-
straining regulatory circuits within signaling pathways.
This predictive capacity grounded in Yin-Yang theory
gives it a forward-looking character at the micro level that
goes beyond ex post explanation, and provides a distinc-
tive theoretical tool for discovering new molecular tar-
gets and elucidating the regulatory mechanisms of signal-
ing pathways.

5.2 Falsifiability and scientific testing

Falsifiability is a core criterion in modern philosophy of
science. The scientific value of a theory lies not in being
eternally correct, but in being open to testing and allow-
ing itself to be falsified. At the micro level, research on
Yin-Yang in TCM is advancing precisely along this line of
logic. The correlation between kidney Yang deficiency
and hypofunction of the hypothalamic-pituitary-target
gland axes is a proposition that can be tested experimen-
tally. If subsequent studies are to show that such a corre-
lation does not exist, exists only in certain subtypes, or is
inconsistent across different populations, the original un-
derstanding will need to be revised and refined. It is pre-
cisely this process of continuous testing and constant im-
provement that drives research on patterns in TCM to-
ward greater depth. Falsifiability is also reflected in the
delineation of the boundaries of Yin-Yang theory in TCM,
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for it is not universally applicable. For example, in the
early stage of acute infectious diseases, the imbalance of
Yin and Yang often manifests as exuberance of Yang,
whereas with disease progression it may transform into
Yang deficiency. This pattern of transformation can itself
be tested through empirical research. It is precisely this
openness to testing and refutation that has enabled Yin-
Yang theory in TCM to move beyond metaphysical spec-
ulation and gradually acquire the characteristics of mod-
ern science at the micro level.

5.3 The unique value beyond reductionism

Predictability and falsifiability provide the basis for relat-
ing Yin-Yang theory in TCM to modern science, while its
value beyond reductionist approaches reveals its distinc-
tive methodological significance. This is also the aspect in
which Yin-Yang theory in TCM is most illuminating for
modern life sciences ¥, Reductionism has achieved re-
markable results in the life sciences by revealing the
molecular basis of life phenomena. Yet when faced with
the human body as a complex giant system, an excessive
focus on isolated elements can easily lead to the predica-
ment of “seeing the trees but not the forest”. Yin-Yang
theory in TCM offers precisely a mode of thought comple-
mentary to reductionism, and this distinctive value is
manifested in the following four dimensions.

5.3.1 A holistic orientation toward quantifiability The
quantification of Yin-Yang theory in TCM does not aim to
identify a single gold-standard molecule, but rather to re-
flect the overall functional state of the system through the
integration of multiple indicators. Take kidney Yang defi-
ciency as an example: rather than searching for a single
biomarker of kidney Yang deficiency, Academician Ziyin
Shen’s team examined multi-level hormonal profiles
across the hypothalamic-pituitary-adrenal axis, thyroid
axis, and gonadal axis, and combined these with parame-
ters such as energy metabolism and immune function to
construct a multidimensional evaluation system %, This
form of quantification seeks a comprehensive characteri-
zation of systemic state, rather than the precise identifica-
tion of a single causal chain. At the level of mathematical
modeling, scholars have attempted to model TCM sys-
tems through a complex-valued five-agent network, us-
ing complex variables to represent Yin-Yang properties
and network coupling to characterize the generating and
restraining relationships of the five elements. Here again,
the logic of quantification is grounded in holistic systems
analysis rather than in reducing complex physiological
and pathological processes to a few isolated variables °,

5.3.2 Nonlinear thinking The reductionist paradigm is
accustomed to linear causal explanations and tends to
seek simple correspondences such as gene-disease and
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target-drug relationships. Life systems, however, are non-
linear in nature: small perturbations may trigger enor-
mous responses, whereas strong interventions may
sometimes produce only limited effects. Yin-Yang theory
in TCM embodies a mode of nonlinear thinking. The
waxing and waning of Yin and Yang proceed in cyclical
fluctuations P®, and transformation occurs at critical
points, so that once a threshold is crossed, a qualitative
change takes place, as expressed in the proposition that
“extreme Yin transforms to Yang, and extreme Yang
transforms to Yin”. Yin and Yang mutually constrain one
another and serve as each other’s precondition, forming a
typical nonlinear coupling relationship. This nonlinear
mode of thinking is widely reflected at the micro level.
Phenomena such as switch-like behavior in cellular sig-
naling pathways 7, bistability in gene regulatory net-
works B8, and cytokine storms in immune responses [
can all be viewed anew from the perspective of Yin-Yang
transformation, thereby providing a cognitive framework
for understanding biological complexity that differs from
linear reductionism.

5.3.3 A view of network regulation The opposition and
mutual restraint, as well as the mutual rooting and mutu-
al use, of Yin and Yang correspond to such relationships
in biological networks as positive and negative feedback,
activation and inhibition, and synergy and antago-
nism “%, On this basis, therapeutic strategies in TCM do
not rely on precise targeting of a single molecular target,
but seek to restore the overall homeostasis of the net-
work through the synergistic intervention of multiple tar-
gets in compound prescriptions. This is highly consistent
with recent developments in systems biology and net-
work pharmacology. Study has shown that complex dis-
eases such as hypertension, diabetes mellitus, and tu-
mors are frequently associated with dysregulation across
multiple signaling pathways . Under such conditions,
simply blocking a single target often fails to produce satis-
factory therapeutic effects and may readily give rise to
compensatory activation or drug resistance. Through the
synergistic action of multiple components on multiple
targets, Chinese medicinal compound prescriptions reg-
ulate multiple nodes within the network and restore
homeostasis, thereby providing a new therapeutic ap-
proach to complex diseases that differs from single-target
intervention.

5.3.4 The clinical grounding of operability The scientif-
ic connotations revealed by Yin-Yang theory in TCM at
the micro level are always oriented toward clinical trans-
lation, and therefore need to be transformed into diag-
nostic biomarkers, therapeutic targets, or indicators for
evaluating therapeutic efficacy. Academician Ziyin Shen’s
research on kidney Yang deficiency pattern not only veri-
fied the association between Yang deficiency and hypo-
function of endocrine axes, but also promoted the
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standardized clinical application of warming Yang meth-
ods, thereby endowing warming Yang and kidney tonify-
ing prescriptions with clearly defined indications and effi-
cacy criteria 2, Differences in the Yin-Yang attributes of
mitophagy across different diseases provide a basis for
formulating therapeutic strategies aimed at enhancing or
inhibiting mitophagy, thereby directly guiding clinical de-
cision-making. Likewise, understanding the association
between the state of Yin deficiency-induced internal heat
and sympathetic excitability provides a modern scientific
explanation for the use of Yin-nourishing and fire-subdu-
ing methods in the treatment of diseases such as hyper-
tension and insomnia. This capacity for translation from
micro level discovery to clinical application is precisely
an important characteristic of Yin-Yang theory in TCM as
a medical theory, and also the source of its value beyond
purely reductionist research.

5.4 Digital representation and scientific testing

The deep integration of artificial intelligence and multi-
omics technologies is driving Yin-Yang theory in TCM
from qualitative description toward a digital paradigm
that is quantifiable, computable, and falsifiable. At the
core of this process is the mapping of abstract Yin-Yang
states onto multidimensional measurable datasets, fol-
lowed by empirical testing through large-sample statisti-
cal analysis.

Information derived from the four diagnostic meth-
ods has been among the first to be objectively collected
and quantified. In tongue diagnosis, automated tongue
image analysis systems based on convolutional neural
networks (CNNs) are capable of performing pixel-level
analysis of tongue images and transforming phenotypic
features such as tongue color and coating characteristics
into standardized digital vectors, thereby completing the
transition from experience to data %!, In pulse diagnosis,
the combination of piezoresistive sensor arrays with mo-
bile platforms enables real-time capture of radial artery
pulse waves, while deep learning is used to extract time-
frequency features, thereby achieving objective classifica-
tion of fundamental pulse qualities such as floating, deep,
slow, and rapid. On the basis of a dataset comprising
2127 pulse records, the CNN model achieved a classifica-
tion accuracy of over 95%, and denoising through autoen-
coders further laid the signal foundation for the digital-
ization of pulse diagnosis 4.

At the micro level, bioinformatics has strengthened
the falsifiability of the theory. Using public datasets, one
study identified 217 differentially expressed genes associ-
ated with Yin deficiency patterns and 189 differentially
expressed genes associated with Yang deficiency pat-
terns. Combined with weighted gene co-expression net-
work analysis (WGCNA), six core gene modules strongly
associated with Yin deficiency and five functional



Miao Ouyang, et al. / Digital Chinese Medicine 9 (2026) 211-222

modules significantly associated with Yang deficiency
were identified. A pattern classification model was then
constructed using a random forest algorithm implement-
ed in R software, achieving a predictive accuracy of
89.7%. This analysis elucidated the spatial gene expres-
sion characteristics of Yin deficiency and Yang deficiency
patterns, and provided quantifiable genetic evidence for
the molecular classification of states of Yin-Yang imbal-
ance 9, Digital representation and scientific testing pro-
vide an objective and reproducible path for validating
Yin-Yang theory in TCM, thereby promoting the transfor-
mation and upgrading of traditional theory toward a
modern scientific paradigm.

6 Implications of Yin-Yang theory in TCM for life
sciences

6.1 Giving rise to a new paradigm of state-based medi-
cine research

Driven by the reductionist paradigm, modern medicine
has developed a disease-centered model of diagnosis and
treatment, whose core lies in identifying clearly defined
pathological targets and then implementing precise inter-
vention. This model has achieved remarkable success in
the treatment of acute diseases and monogenic disorders.

However, when confronted with complex chronic dis-
eases such as hypertension, diabetes mellitus, and au-
toimmune disorders, its limitations have gradually be-
come apparent. Such diseases often cannot be adequate-
ly explained by a single molecular abnormality, and even
when interventions are directed at specific targets, the
therapeutic response may be characterized by temporary
improvement in certain indicators followed by rebound
after treatment discontinuation. The key issue is that dis-
ease may not simply reflect dysfunction in isolated com-
ponents, but rather a systemic imbalance in the body’s
overall functional state, and TCM patterns describe such
global states.

Modern research on patterns, namely pattern biology,
has become an important bridge connecting traditional
theory with modern science . Take kidney Yang defi-
ciency as an example. Some scholars have found that this
pattern does not correspond to an abnormality in a sin-
gle endocrine axis, but rather manifests as generalized
hypofunction across multiple target gland axes, includ-
ing the hypothalamic-pituitary-adrenal, thyroid, and go-
nadal axes. This reveals a key fact: as a complex giant sys-
tem, the maintenance of homeostasis in the human body
depends on coordination and antagonism across multi-
ple systems and multiple levels. When this network coor-
dination fails, it manifests as a specific pattern. This find-
ing provides an important example for investigating the
systemic mechanisms of complex diseases.

The possible “state-based medicine” paradigm that
may arise from this has as its central proposition that
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disease is essentially an imbalance in the body’s overall
state rather than a functional abnormality of isolated tar-
gets 47, The future development of medicine should lie in
the complementary integration of disease-based medi-
cine and state-based medicine, with the former empha-
sizing precise intervention and the latter focusing on
overall coordination. Together, they constitute a more
complete medical landscape.

6.2 New approaches to the treatment of complex chronic
diseases

To make this paradigm more clinically actionable, type 2
diabetes mellitus can be taken as an example. Modern
medicine emphasizes precise intervention with glucose-
lowering drugs, yet the same therapeutic regimen may
produce markedly different effects in different patients.
From the perspective of state-based medicine, such dif-
ferences may reflect variation in patients’ overall func-
tional states. Some patients present with deficiency of
both Qi and Yin, as in populations characterized by in-
sulin resistance together with relatively insufficient in-
sulin secretion “®; some present with damp-heat encum-
bering the spleen, as in obese populations accompanied
by chronic inflammatory states [*; and some present with
deficiency of both Yin and Yang, as in patients at later
stages of the disease accompanied by multisystem func-
tional decline . The combination of precise glucose-
lowering intervention with overall regulation may be
more effective in restoring the body’s network homeosta-
sis, and may thus provide a more comprehensive basis
for individualized treatment.

6.3 Building a life science system with Chinese originality

In summary, predictability and falsifiability give Yin-Yang
theory in TCM a testable empirical basis at the micro lev-
el, allowing it to engage with modern science in a verifi-
able way. Meanwhile, its value beyond reductionism re-
veals its deeper significance as a distinctive methodologi-
cal resource: it seeks to quantify overall states rather than
precisely identify single targets, to grasp patterns of non-
linear transformation rather than linear causal chains, to
focus on the regulation of network homeostasis rather
than intervention in isolated components, and to orient
itself toward clinical applicability rather than stopping at
the discovery of mechanisms.

The three levels support one another and together
constitute a complete picture of how Yin-Yang theory in
TCM moves from traditional speculation toward modern
science. The significance of this transformation lies in the
fact that Yin-Yang theory in TCM is no longer merely a
form of traditional knowledge to be explained or verified,
but a living theoretical system that can engage with mod-
ern science and offer distinctive methodological re-
sources for life science research. It meets the basic
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requirements of modern science in terms of predictabili-
ty and falsifiability, while retaining its distinctive charac-
ter beyond reductionism, thereby demonstrating endur-
ing vitality in the dialogue between tradition and moder-
nity and in exchanges between Chinese and Western
knowledge systems.

7 Conclusion

The Yin-Yang theory in TCM has undergone a layered
evolution from philosophy at the macro level to medicine
at the meso level and ultimately to science at the micro
level. While appropriating the core principles of Yin-Yang
theory in philosophy, it has bracketed and transformed
abstract propositions such as cosmological speculation
within a medical context, thereby achieving a practical
leap from philosophy to medicine.

The value of this theory ultimately depends on its
clinical efficacy. Over the centuries, it has run through ev-
ery stage of diagnosis, treatment, medication, and health
preservation, forming a medical system centered on
“achieving balance”. Future research should respect its
philosophical origins, remain grounded in clinical prac-
tice, and integrate modern science so as to promote inno-
vative development in the life sciences.

Accordingly, Yin-Yang theory in TCM is not only links
between ancient wisdom and modern science, but also
offers distinctive Eastern insights for building a life sci-
ence system with Chinese originality.
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