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Implication of hormetic effect in traditional Chinese medicine
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Traditional Chinese medicine (TCM) is one of the most
systematically documented and developed traditional
medicine systems in the world, which still increasingly
benefits large populations worldwide nowadays. TCM is
rooted in traditional Chinese philosophies, mainly Taoism.
Its major theories include #ian ren be yi (a concept that
human and nature are an integral unity), yin and yang, five
elements (symbolically refer to fire, earth, wood, metal and
water), ¢i (vital energy flows in the body), meridians and
collaterals, zang fu (similarly refer to organs), etc. Along with
the development of Chinese civilization, TCM has been
continuously evolved over thousands of years and clinically
proven to be efficacious for the treatment or prevention of
various symptoms or diseases. However, TCM is inherently
different from modern Western medicine in most, if not all
aspects of philosophy and theories and tactics of diagnosis
and treatment of diseases. In a modern era of globalization
and advanced science and technology, TCM has to be
extensively developed to meet the basic requirements
of modern science, such as consistency, observability,
predictability, testability, etc. Indeed, substantial progress
has been made in the research of TCM herbal medicine
by using cutting-edge separation and analysis technologies
(1,2). However, rare significant achievements have been
reached in the studies on theories and practices of TCM.
The review article “Hormesis as a mechanistic approach to
understanding herbal treatments in traditional Chinese medicine”
by Wang et al. (3) was such a meritorious attempt to bring a
new insight into the “black box” of TCM.

The term hormesis describes a biphasic dose response
to an environmental factor (physical, chemical or
biological) characterized by a low dose stimulation or

© Longhua Chinese Medicine. All rights reserved.

lcm.amegroups.com

beneficial effect and a high dose inhibitory or toxic effect
on the cell or organism (4,5). Plenty of evidence suggests
that hormetic dose response is a general biological
phenomenon, which is independent of stimulus type,
experiment model, and endpoint of observation (6).
Hormetic effect of organisms can be considered as an
evolutionarily conserved adaptive protection mechanism to
a moderate stress induced by environmental factors (7,8).
Over hundreds of millions of years’ evolution, organisms
have developed a set of elaborate mechanisms to respond
adaptively to various hazardous factors to increase their
ability to survive and reproduce in harsh competitive
environments. The concept of hormesis is supposed to be
a theoretical framework for quantitative understanding
(at least partially) the cellular and molecular mechanisms
underlying the theory of biological evolution (7).
In this regard, hormesis is far beyond a dose response
in toxicology and pharmacology. It could have a broad
impact on life sciences and related areas, such as genetics,
immunology, neurology, nutrition, health, aging, cancer,
and clinical medicine (9-11). Obviously, TCM should
also be within the scope. Increasing evidence indicated
that TCM herb extracts and phytochemicals generally
induced hormetic dose response (3,12). Phytochemicals,
such as polysaccharides, saponins, isoflavones and
polyphenols, which are enriched in TCM herbs, usually
show beneficial activities, including anti-oxidation (13),
anti-inflammation (14), immunoregulation (15), etc.
Moreover, in our observations and others, phytochemicals
commonly do not target specific molecules, but non-
specifically activate many cellular stress-related signaling
pathways (8,16-19), e.g., MAPKs, Nrf2/ARE, Sirtuins,
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HSF1, NF-«kB, FOXOs, PI3K/Akt and autophagic
response pathways, at relatively low doses. It is reasonable
to speculate that the health beneficial effects of dietary
and herbal phytochemicals could be generally attributable
to the activation of stress responses and then hormetic
protective effects and consequently enhancement of cell
or organ functions. This is in line with the principle
of TCM that treatment of diseases can be through
enhancing physiological functions (particularly digestion,
hematopoiesis, immunity, and so on), as discussed in the
article by Wang et al. (3). Given many phytochemicals
in TCM herbs only exhibit mild activities and their
circulatory concentrations are relatively low due to poor
absorption, low bioavailability and low content in herbs,
the pharmacological efficacy of TCM herbal medicine
may somewhat attribute to a certain profile of hormetic
effects induced by a distinct group of chemical components.
It is interesting and important to investigate the details
of TCM herbal medicine-induced hormetic effects
in various types of cells/organs and their roles in the
therapeutic or preventive activities of TCM treatment in
the future. However, it is nevertheless still too simplified
and ambiguous to uncover the mechanisms underlying
TCM only in the frame of hormetic concept, as TCM
treatment involves complicated and delicate theories
and schemes for diagnosis and treatment of diseases
based on individual patient’s signs and syndrome and the
natures and flavors of TCM medicinal materials (herbs,
minerals, etc.). Notably, TCM is a systematic, holistic and
personalized medicine, which employs a set of “language”
and dialectical way of thinking essentially different from
Western medicine as mentioned previously. There might be
some connections rather than equivalences between these
two systems. Therefore, interpretation of TCM theories
using conventional biomedical sciences and technologies
is inevitably superficial and insufficient. TCM should
be kept in its own entity and developed in its own way.
Biomedical approaches can be employed to qualitatively
and quantitatively characterize TCM, such as symptom
differentiation, evaluation of therapeutic efficacy, toxicity
and quality of TCM medicinal materials, to make TCM
consistently observable, predictable and testable. To this
end, strategies and technologies of systems biology, such
as omics (e.g., genomics, proteomics, metabolomics, etc.),
bioinformatics and chemometrics, could be more feasible
and practicable tools that may holistically bridge TCM and
Western medicine (20,21).
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