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Polycystic ovary syndrome (PCOS) has become a major interna-
tional public health concern, affecting 5%–10% of women of repro-
ductive age around the world [1]. The prevalence of PCOS in China
has increased significantly over the past ten years [2], which is par-
tially attributed to rapid changes in lifestyle, including diet [3]. Life-
style modification has led to widespread obesity in China, which is
thought to be responsible for the increasing prevalence of PCOS,
especially in ruralwomen at least [4].Womenwith PCOS commonly
manifest through menstrual abnormalities, hirsutism, obesity, and
two or more other symptoms, and infertility occurs in up to 80%
of cases [5]. PCOS also contributes to other long-term health risks,
especially that of type II diabetes mellitus (DM2) [6]. Genetics play
an important role in the pathogenesis of PCOS. To date, more than
200 candidate genes have been identified, involving sex hormones,
insulin action, calcium signaling, and so forth. PCOS is considered to
be a complex multigenic disorder with strong environmental influ-
ences, such as diet and lifestyle factors [1]. According to the Rotter-
dam criteria, which are widely applied diagnostic criteria for PCOS,
the features of PCOS are clinical and/or biochemical hyperandro-
genism (HA), ovulatory dysfunction (OD), and polycystic ovarian
morphology (PCOM). Therefore, the PCOS phenotypes are classified
as phenotype-A (HA + OD + PCOM), phenotype-B (HA + OD), pheno-
type-C (HA + PCOM), and phenotype-D (OD + PCOM) [7]. Similarly,
four traditional Chinese medicine (TCM) syndromes are associated
with infertility in women according to TCM theory, including liver
depression syndrome, blood stasis syndrome, phlegm dampness
syndrome, and phlegm-blood stasis syndrome.

A new branch of TCM known as TCM constitution considers that
a specific TCM constitution is determined by inborn and acquired
factors and can be regulated via acquired factors such as diet, life-
style, and the surrounding environment [8]. Nine TCM constitu-
tions have been proposed [8]. There are significant differences in
multiple dominants among these constitutions, including single-
nucleotide acid polymorphism (SNP), metabolic profiles, and gut
microbiota [9]. For example, the ‘‘phlegm-dampness” constitution
has been shown to be associated with upregulated genes, including
COPS8, GNPDA1, CD52, and ARPC3, as well as a higher body mass
index (BMI), higher triglyceride (TG) levels, and higher total cho-
lestenone levels [10]. Interestingly, the clinical and biochemical
traits of phenotype-A and -C in PCOS partially overlap with those
of the ‘‘phlegm-dampness” and ‘‘blood-stasis” constitutions,
respectively [11]. Thus, it has been considered whether improving
and/or reversing the ‘‘phlegm-dampness” constitution by means of

diet or TCM formulas, for example, could provide a clinical benefit
for PCOS and its associated infertility. Negative relationships
between general and central obesity and a traditional diet (i.e.,
high intake of rice, pork, and vegetables) among older Chinese peo-
ple have been preliminarily reported, as well as the inverse for a
modern diet (i.e., high intake of fruit, fast food, and processed
meat) [12]. Moreover, some TCM formulas, such as the ‘‘phlegm-
dampness constitution conditioning formula,” can significantly
lower BMI, TG, low-density lipoprotein (LDL), and the phlegm-
dampness score [13]. Therefore, it is plausible that modulating
the constitution of an individual could provide a new approach
to managing and preventing PCOS and even infertility, based on
the principle that a certain constitution predisposes individuals
to specific disease susceptibilities [8]. Nevertheless, the issue of
how to quantify and standardize TCM constitution classification
presents a major challenge.

Recently, a study by Wu et al. [14] investigated the impact of
genomic variations and metabolic signatures on fertility outcomes
in infertile patients with PCOS. In this study, genomic and metabo-
lomic analyses were performed on serum samples derived from a
randomized control trial (PCOSAct) [15]. Whole-exome sequencing
and targeted SNP sequencing with ultra-performance liquid chro-
matography (UPLC) were employed to identify genome-wide vari-
ants and metabolite signatures, respectively. The main strength of
the study was that it integrated clinical data, genomic and meta-
bolic traits, and TCM syndromes (including kidney deficiency and
liver depression, kidney deficiency and blood stasis, spleen defi-
ciency and phlegm dampness, and phlegm-blood stasis) into a com-
plete analysis by means of machine learning, in order to fully
understand the mechanism of ovarian response failure to pharma-
cological treatment. The researchers found that a common variant
ZNF438 and a rare variant REC114were significantly associatedwith
failure to respond to ovulation induction in infertile patients with
PCOS, along with the two identified metabolic signatures of pheny-
lalanine and arachidonic acid. L-phenylalanine was also positively
associated with homeostatic model assessment for insulin resis-
tance (HOMA-IR) and fasting glucose, while prostaglandins and
hydroperoxides were negatively associated with total testosterone
(TT) and anti-Müllerin hormone (AMH), respectively. In addition,
the metabolic signature, biochemical index, and clinical features
linked with the ZNF438 and REC114 variants align with the
‘‘phlegm-dampness” and ‘‘blood-stasis” constitutions, respectively.
This study shows how to link the inborn and acquired factors in a

https://doi.org/10.1016/j.eng.2023.05.005
2095-8099/� 2023 THE AUTHOR. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and Higher Education Press Limited Company.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Engineering 30 (2023) 30–31

Contents lists available at ScienceDirect

Engineering

journal homepage: www.elsevier .com/ locate/eng



TCM constitution with genomic and metabolic features in modern
biology to elucidate the scientific nature of TCM constitution theory
using omics. Nevertheless, one study is far from enough to establish
a holistic recognition system for the use of TCM constitution theory
to treat and/or prevent PCOS and even infertility, due to a lack of
knowledge of the genomic, proteomic, andmetabolomic traits asso-
ciated with specific constitutions. Further studies are needed.

In conclusion, PCOS has become the most important cause of
infertility in reproductive-age females and is often the motivation
for seeking medical care in this population. Although first-line
pharmacotherapy, such as clomiphene, is effective, up to 40% of
women with PCOS fail to ovulate. Because patients with PCOS fre-
quently suffer from an abnormal BMI, lifestyle modification target-
ing weight management is also recommended as a fundamental
treatment for this disease. This treatment aligns with the concep-
tion of the TCM constitution, which reflects the individual’s present
status and future tendencies, providing an approach to manage
and/or prevent PCOS and even infertility. TCM constitution regula-
tion can affect PCOS on multiple levels, such as by stimulating
folliculogenesis, alleviating hyperandrogenism, and improving
insulin resistance; it is also well tolerated. While the underlying
mechanisms of these benefits have not been fully elucidated and
the safety of such treatment is largely unknown, both are expected
to be clarified by means of modern biological approaches, such as
omics, and clinical evidence. Moreover, due to individual regimens,
TCM treatment is difficult to reproduce, which limits its general-
ization—an issue that may be solved by standardizing TCM pat-
terns and constitution scores. Regardless, TCM constitution
regulation may serve as an alternative option to aid first-line
treatment.
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