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Chronic inflammation increases the risk of several serious human diseases. Inflamma-
tion is an acute physiological response caused by infection and tissue injury that results in
the recruitment of plasma proteins and leukocytes to the afflicted tissue site, to eliminate
the pathogen and initiate the tissue repair [1]. The tissue stress or malfunction induces
an adaptive response of the immune system through tissue-resident macrophages called
para-inflammation or chronic low-grade inflammation, which is the intermediate stage
between basal homeostasis and inflammatory states [2]. If the stressful condition persists
for a sustained period, para-inflammation could develop into a chronic state. The dysregu-
lation of para-inflammation is responsible for the systemic chronic inflammatory states that
are associated with numerous human diseases such as obesity, type 2 diabetes mellitus,
cardiovascular disease, and neurodegeneration [2].

Plant-derived phytochemicals have emerged as novel agents for protecting against
chronic disorders [3]. Owing to the diversity of phytochemicals, they cover a wide spectrum
of therapeutic indications against cancer, inflammation, and neurodegenerative diseases,
and have been a productive source of lead compounds for the development of novel
medications. Actually, many of the effective drugs act via modulation of multiple targets
rather than single protein [4]. In recent years, the pharmaceutical industry is facing
challenges such as increased drug development costs, high failure rates, and increased
competition for proven targets, and the demand for new target and pharmacological
mechanism-based first-in-class drug development [5]. Recent attempts to introduce systems
biological big data analysis and artificial intelligence (AI) technologies throughout the
development of new drugs, such as drug virtual exploration, drug repositioning, new
target discovery, bioavailability and side effect prediction, mode-of-action, and patient
stratification for precision medical care, are being activated [6]. These systems biological
and network pharmacological attempts can find some of their origins in the concept of
traditional East Asian medicine (TEAM).

Unlike conventional medications, herbal mixtures in TEAM are based on a multi-
component and a multi-target approach derived from holistic philosophy [7]. In order
to deal with complex diseases, multi component and multi target approach is potentially
meaningful, despite the challenge to figure the complex mechanisms out. The “Kun-Shin-
Choa-Sa” theory represents king–minister–assistant–ambassador for synergistic effects. In
the past, ancient physicians thought that taking care of the human body is philosophically
similar to running a nation. The “Kun” means a major medicine containing the main drug
efficacy, and is supported by three different types of medicines, Shin (minister) boosting
and complementing the Kun’s efficacy, Choa (assistant) reducing side-effects caused by the
Kun, Sa (ambassador) facilitating the delivery of the Kun [8,9].

Like the “Kun-Shin-Choa-Sa” theory, earlier studies indicated that despite the in-
trinsic complexity of the herbal mixture, the medicinal plants have advantages of the
synergistic interactions of their multi-components and their poly-pharmacological effects
(Tarkang et al., 2016). Numerous phytochemicals contained in plants, each or together,
exert the main drug efficacy, synergistically complementing the efficacy, and alleviating
side effects. Since TEAM considers the human body as one, which is a complex interacting
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system, and each cell, tissue, organ is originally connected to each other, therapeutic drugs
to restore the energy and the overall body balance are also prescribed by TEAM doctors ac-
cording to the “Kun-Shin-Choa-Sa” theory [10]. Therefore, in order to understand the role
of multi-components exhibiting complex efficacy, it is necessary to overcome the limitations
of existing research methods.

Recently, efforts to understand the disease by integrating conventional molecular
biological experiment, bio-big data analysis and AI technologies are increasing rapidly [11].
In order to know the poly-pharmacological effects of multi-components, a lot of time and ef-
fort is required only through conventional experiments. Therefore, it is possible to develop
a deeper understanding of the disease and the development of better treatments through
a more integrated approach. In particular, research of various phytochemicals, such as
qualitative and quantitative analysis, and activity relationship is a cornerstone for drug
development, and is an essential part of recent systems biology research. Consequently,
establishment of new strategy through integrating conventional molecular biological ex-
periment and recent AI technologies may make a great contribution to the identification of
targets for disease treatment.

An important direction for future investigation is to further optimize the integrated
phytochemical analysis and network pharmacology to predict multi targets. Combinatorial
strategies which target multiple mechanisms, such as increasing anti-inflammatory efficacy
and triggering a response of innate immune system, may offer the better chance for
clinically meaningful treatment [10,12]. It will be necessary to adopt systems biology
approaches along with omics techniques to explore the complexity of herbal medicines and
phytochemicals on chronic inflammation and the underlying mechanism.

Funding: K.S.K. was funded by a grants from National Research Foundation of Korea (NRF)
(2019R1F1A1059173) and Gachon University research fund of 2020 (GCU-202002780001).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Rossi, J.F.; Lu, Z.Y.; Massart, C.; Levon, K. Dynamic Immune/Inflammation Precision Medicine: The Good and the Bad

Inflammation in Infection and Cancer. Front. Immunol. 2021, 12, 595722. [CrossRef] [PubMed]
2. Medzhitov, R. Origin and physiological roles of inflammation. Nature 2008, 454, 428–435. [CrossRef] [PubMed]
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