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Medicine (TCM) has gained attention as a potential approach for managing breast cancer by boosting
immune response, inhibiting cancer-related gene activity, and alleviating the adverse effects of
radiotherapy and chemotherapy. TCM offers a valuable framework for therapeutic systems and scientific
Keywords exploration that is widely practiced in many regions worldwide, primarily in China, Korea, and Japan.

Breast Cancer, Chinese herbs, The herbal components of TCM exhibit complex biological activities that influence multiple aspects of
Phytomedicine, Bioactive

compounds, Bioinformatics
tools, Traditional Chinese modulation, and tumor-host interactions. Methodology: A systematic literature review was conducted
Medicine, TCM databases.

cancer progression, including cell proliferation, programmed cell death (apoptosis), immune

using peer-reviewed articles published between 2017 and 2024. Relevant data were collected from
publicly available scientific databases. Non-English, Conference papers, and duplicate studies were
excluded to ensure the inclusion of high-quality and relevant research findings. Result and Discussion:
Analysis revealed that specific bioactive compounds in TCM exhibit significant anti-cancer effects. For
example, ginsenoside Rg3 inhibited tumor growth by 45% in vivo, while curcumin reduced MDA-MB-
231 breast cancer cell viability by 60% at 20 uM. Conclusion: The promise of TCM, especially its
bioactive components and medicinal herbs in the treatment of breast cancer, is the main highlight of this
paper. Additionally, it highlights the key scientific databases that provide critical insights into TCM
research while exploring the therapeutic mechanisms of Chinese herbs and their bioactive components

in mitigating breast cancer progression.

INTRODUCTION According to estimates from GLOBOCAN 2022, nearly
Cancer is currently the second leading cause of death globally, 19,976,499 new cancer cases were diagnosed globally in 2022.
taking the lives of around 9.6 million people annually [1].  Almost 24.29% of these cases were reported in China, comprising
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2,290,797 females. The breast cancer statistics pertain to 33.0
per 100,000 population [2]. Breast Cancer is the most frequent
cancer among women worldwide, accounting for 17.1% of all
cancer diagnoses [3]. This data reflects the severe impact of
cancer on a global level, leading researchers to focus on the area
due to critical health concerns. Among all other cancers, breast
cancer ranks as the 5 most prevalent cancer affecting women
with an increasing rate [4,5]. Traditional treatments for breast
cancer chemotherapies,
endocrine therapies, etc. Although these treatments aid in breast
cancer removal, they are accompanied by drawbacks such as

include surgeries, targeted and

Traditional Chinese
Medicines

Breast Cancer cell growth

Immunomodulation

recurrence, metastases, postoperative complications, and many
other side effects [6,7]. Unlike conventional treatments,
Traditional Chinese Medicine (TCM) and Chinese Herbs play a
significant role in cancer treatment (as shown in Figure 1) by
addressing multiple factors and sites affected during the
condition. The progression of Breast Cancer is associated with
several aspects, such as genetic variations, familial cancer
history, ethnicity, chronic alcohol consumption, as well as early
onset of menstruation, delayed pregnancy, and many other
female reproductive variables [8,9].
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Figure 1: Pharmacological Importance of Traditional Chinese medicine in the treatment of breast cancer.

Figure 1 depicts the significance of traditional Chinese medicine in the treatment of Breast Cancer. The central image depicts a
collection of TCM herbs, symbolizing the diverse bioactive compounds used in traditional Chinese medicine (TCM) treatments.
Further arrows indicate the key therapeutic effects of TCM, including pain management, stress reduction, reduced treatment-related

fatigue, immunomodulation, etc.

Traditional Chinese medicine (TCM) operates within its medical
framework, employing distinctive terminology to describe
human diseases and physiology. TCM has a robust theoretical
foundation and is widely used in the clinical treatment of breast
cancer, with a global practitioner population of over a million.
Recognized by the State Administration of TCM, breast cancer
is included among the 95 illnesses or conditions that can be
properly treated with Traditional Chinese Medicine, mainly
involving herbal medications, massage, acupuncture, and
moxibustion.

Over centuries, TCM has evolved within Asian countries,
particularly China, establishing a unique framework of concepts,

diagnoses, and treatments. Its popularity has surged in recent
decades due to its significant role in both cancer treatment and
prevention. Medical practitioners, including TCM doctors,
extensively employ TCM to address symptoms, manage side
effects, and mitigate the toxicity associated with cancer
treatments. This not only improves patients' quality of life but
also prolongs the time before cancer recurrence and enhances
overall survival rates [10,11].

Chinese medicine’s effectiveness in the treatment of breast
cancer extends to all types of clinical stages, which presents a
holistic approach with fewer or no side effects [12]. The work
bridges the gap between customary wisdom and modern science,
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in contrast to conventional evaluations that often focus solely on
the theoretical framework or clinical application of TCM in
breast cancer. It examines how bioinformatics methods can
accelerate the search for novel drug candidates to treat breast
cancer and improve the understanding of the therapeutic
advantages of TCM.

Overall, this study provides a comprehensive analysis of the
therapeutic potential of TCM’s bioactive ingredients in
managing breast highlighting the crucial
bioinformatics plays in enhancing the therapeutic benefits of
medicine. By fusing insights from both
contemporary technologies & traditional knowledge, it aims to
open the way for innovative approaches to treat breast cancer
that take advantage of the synergistic benefits of bioactive
compounds produced from TCM.

cancer, role

conventional

METHODOLOGY
The data were collected using scientific databases, including

Google Scholar, ScienceDirect, the Chinese Biomedical
Literature Database (CBM), PubMed, and the Chinese National
Knowledge Infrastructure (CNKI), to gather data that supported
our plan to conduct a comprehensive review. Articles released
between 2017 and 2024 were cited. The majority of references
consisted of personal anecdotes from healthcare practitioners or

case studies detailing individual physicians' experiences.
E Articles collected
E through database
E search n= 489
= b
a
Screened articles
n=296
9
=
Fre
=
2

Full text articles
accessed for
eligibility n= 143

SELECTED

Final cited articles
n= 80

Additionally, several citations were derived from laboratory
experiments investigating the efficacy of herbal medicine.

Inclusion/Exclusion Criteria

The study selection criteria were explicitly defined. Only peer-
reviewed articles in English were cited, while non-English and
duplicate studies were excluded. Additional filters applied
included studies with full-text availability and experimental data
relevant to breast cancer treatment using Traditional Chinese
Medicine. Articles were filtered out from inclusion through
meticulous assessment of their relevance, accuracy, potential
duplications, and ethical considerations.

Figure 2 demonstrates the PRISMA flow diagram for meta-
analysis applied in this systematic review. Conversely, the
inclusion of cited articles is predicated on the articles'
demonstration of high quality, depth of insight, originality, and
ability to contribute to a diverse and inclusive representation of
perspectives. Additionally, editorial judgments are also kept into
consideration, ensuring that the review maintains coherence,
relevance, and scholarly significance. The search strategy
employed Boolean operators, such as AND and OR, to refine the
results. The keywords used were “Traditional Chinese Medicine
AND Breast Cancer”, “Chinese herbs AND Breast Cancer”, and
“Bioactive compounds AND Breast Cancer”.

Articles excluded n=
193

Articles not
retrieved and
excluded n= 153

Figure 2: PRISMA for Meta-Analysis

Diagnosis of breast cancer in TCM

Traditional Chinese Medicine (TCM) uses a combination of
pathology identification & differentiation to diagnose breast
cancer (BC). The main features of the condition include skin

abnormalities, nipple discharge, tumors, and modifications in
the nipple-areola region. In TCM, the stomach, liver, kidney, and
spleen are more closely related to breast cancer. The TCM
theory suggests that abnormal physiological activities in the
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breast arise from the invasion of external pathogens, internal qi
deficiency, bodily fluid imbalance, and a shortage of vital qi
[13]. The etiology encompasses six external factors that
contribute to the development of pathogenic toxins and diseases,
including inadequacies in healthy qi, deficiencies in blood and
qi, interior injuries resulting from the 7 emotions, congenital
endowment, the buildup of poisonous heat, and improper diet.

Based on pathological anomalies related to viscera, yin and
yang, qi and blood, liver gi stagnation, toxic heat accumulation,
and imbalance of Chong and Ren, patients are categorized into
different categories [14].

Bioactive compounds and Chinese herbs

Although Traditional Chinese Medicine (TCM) has a long
history of use, it is essential to acknowledge that there is not
much scientific proof confirming the effectiveness of particular
bioactive compounds within TCM for BC treatment. Moreover,
TCM typically employs intricate formulations rather than
isolated compounds.

Nevertheless, several studies have investigated the potential
therapeutic effects of specific TCM herbs concerning breast
cancer. Here are some bioactive compounds and Chinese herbs
within TCM that have been the subject of research for their
potential advantages.

Tanshinone - They are the dried roots or rhizomes of SM Bunge
that hold a significant place in Traditional Chinese Medicine
across China and several Asian nations. Tanshinone is valued for
having an extensive list of therapeutic benefits and an
exceptional safety record [15]. According to studies, tanshinone
exhibits promising effects for various illnesses, including cancer
[16], inflammation [17], cardiac issues such as myocardial
ischemia [18], oxidative stress [19], and the formation of blood
clots [20]. It also shows promise in preventing left ventricular
hypertrophy, enlarging blood vessels [21], preventing
atherosclerosis [22], protecting brain cells [23], improving blood
flow in small vessels [24], inhibiting pulmonary fibrosis [25],
and enhancing the immune system [26].

Triptolide- This compound is found in the plant Tripterygium
wilfordii, which has been used for generations in TCM.
Triptolide exhibits several therapeutic properties, including anti-
cancer, immunosuppressive, and anti-inflammatory effects.

Triptolide has shown promise against several malignancies,
including neuroblastoma, lung, breast, and pancreatic cancer, in
both laboratory and animal tests. Its ability to inhibit cancer cell
proliferation, induce tumor cell death, and prevent metastasis is
one of the key functions of its anti-cancer properties [27].

Artemisinin- It’s a bioactive compound that has been derived
from sweet wormwood, often known for its anti-cancer
properties, and also exhibits some anti-cancer properties.
Derivatives like artesunate and dihydroartemisinin (DHA) alert
cancerous cells to traditional treatments. When combined with
other anticancer drugs, these derivatives enhance efficacy
without additional side effects. The broad anticancer effects of
artemisinin-based combination treatments (ARTs) have been
reported in several investigations [28]. Importantly, because of
their high selectivity, ARTs have become attractive options for
cancer therapy, even though large dosages of the drug have been
shown to cause neurotoxicity in clinical trials [29].

Berberine- Berberine, commonly derived for research and
pharmaceutical applications, has been extensively investigated
for its potential anticancer properties. It demonstrates the ability
to neutralize free radicals, trigger apoptosis, halt the cell cycle,
and inhibit angiogenesis and inflammation. It also modulates
diverse cell signaling pathways, including the MAPK/ERK,
PI3K/AKT/mTOR, and Wnt/B-catenin pathways. Alkaloid
berberine (BBR) showed promising effectiveness against breast
cancer (BC) [30].

Quercetin-Quercetin, a pentahydroxy flavone with a hydroxy
group located at 3-, 3'-, 4'-, 5-, and 7- end positions, is among
one of the most prevalent flavonoids found in edible vegetables,
fruits, and wine serving various roles, acting as an antioxidant
agent, antibacterial, antineoplastic agent, protein kinase
inhibitor, phytoestrogen, chelator, radical scavenger and aurora
kinase inhibitor.

Quercetin is classified as a pentahydroxy flavone and a 7-
hydroxyflavonol, and is recognized for its ability to inhibit the
proliferation of many cell lines associated with human breast
cancer. Its pro-oxidant characteristics benefit in preventing the
formation of tumour cells. One of the primary goals of cancer
treatment is to induce apoptosis, and quercetin is a suitable
candidate for this purpose due to its inherent apoptotic properties
[31].
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Paeonol - Identified chemically as 2-hydroxy-4-methoxy
acetophenone, possesses a modest molecular weight of 166.17
g/mol with a melting point of 52°C [32]. Its anti-tumour effects
are evident through diverse molecular mechanisms, and
numerous derivatives of paeonol have been identified and
synthesized, demonstrating the significant anticancer potential
and serving as structural models for the innovation and creation
of novel anticancer agents [33].

Epigallocatechin gallate (EGCG)- The formal condensation of
gallic acid with the 3R-hydroxy group of (-) epigallocatechin
yields epigallocatechin gallate, a gallate ester. Its actions include
Hsp90 inhibition, serving as an antineoplastic agent, inducing
apoptosis, and acting as an antioxidant. EGCG can influence
signalling pathways due to its prophylactic
anticarcinogenic effects. Moreover, EGCG enhances the
therapeutic response when combined with natural or synthetic
medications, which lessens the negative effects of non-targeted
therapy [34].

several

Salidroside - One of the most potent substances found in
Rhodiola rosea is salidroside, which exhibits a range of
biological properties. In addition to its antioxidant and anti-
inflammatory properties, it exhibits anticancer properties by
inhibiting the proliferation of human breast cancer cells.
Salidroside helps prevent tumor growth in breast cancer cells
MCEF-7 [35].

Astragaloside 1V- They exhibit a variety of roles such as
encouraging autophagy and apoptosis, controlling reactive
oxygen species, causing cell cycle arrest, and inhibiting the
invasiveness of cancer cells. Its significant anti-cancer properties
extend to liver, breast, gastric, and lung cancer [36-39].

Curcumin- The anticancer, antioxidant, and anti-inflammatory
effects of curcumin have been demonstrated. It holds the
potential to inhibit the growth and proliferation of cancer cells
of several sorts, including breast, prostate, pancreatic, colorectal,
head and neck, and brain cancers. Its mechanisms of action
involve the modulation of various cellular targets. Curcumin
regulates signaling pathways crucial for breast cancer
progression, including the NF-xkB, COX-2, and pSTAT3
pathways. Research indicates that curcumin can boost the
effectiveness of standard chemotherapy medications like
doxorubicin and paclitaxel in treating breast cancer [40,41].

Ginsenosides- P. notoginseng is a medicinal plant frequently
employed in
pharmacological effects encompass immunity enhancement,
antioxidant properties, anti-tumor activities, and anti-aging
benefits. The primary active constituents of P. notoginseng
consist of Panax notoginseng saponins (PNS). Protopanaxadiol
(containing Ginsenosides Ral, Ra2, Ra3, etc.), protopanaxatriol
(containing ginsenosides Re, Rf, Rgl, etc.), C17 side-chain
varied (containing Rg5, Rk1, Rh4, etc.), and oleanolic acid
(containing ginsenosides RO, Rh3, R1, etc.) are the four main
groups into which these ginsenosides are usually divided.
Ginsenosides hold a great deal of promise for treating breast
cancer, according to several studies [42,43]. Table 1 outlines the
bioactive compounds and Chinese herbs, prominently featured
in TCM, their sources, chemical structures, and therapeutic
actions against Breast cancer.

traditional Chinese medicine. Its diverse

Role of bioinformatics in TCM data management and
analysis of TCM data

Traditional Chinese Medicine (TCM) boasts thousands of years
of experience in clinical practices and is essential to maintaining
public health, especially in Asian countries. Breast cancer is a
complex disease with significant morbidity and mortality rates
worldwide, possessing challenges to existing therapies mainly in
advanced stages [55]. The realm of Traditional Chinese
Medicine (TCM) research is witnessing a surge in data, thanks
to advancements in analytical integrative
bioinformatics methods. This growing body of data is being
managed, accessed, and analysed more effectively by
bioinformatics, which is a fusion of biology and computer
science. To enhance our understanding and explore potential
treatments, various bioinformatics tools, including DAVID,
BATMAN-TCM,  SwissTargetPrediction, KEGG, and
SystemsDock, are commonly employed. KEGG is a knowledge
database for the systematic analysis of gene function, linking
genomic information with higher-order functional information.
These tools aid in identifying relevant pathways, key genes, and
proteins associated with human diseases, thereby facilitating the
prediction of potential therapeutic targets [56]. Abundant
databases are currently accessible for searching information on
components and bioactivity, categorized by single compounds,
herbs, or frequently utilized formulas. Table 2 above describes
the prominent databases that give detailed information about
traditional Chinese medicines, their potential targets, drug
targets, and disease networks.

tools and
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Table 1: Different Bioactive compounds present in TCM showing Therapeutic Action against Breast Cancer

Bioactive 1C50
compounds Source Therapeutic action (M) Ref.
and herbs H
Tanshinones inhibit the adhesion, migration, invasion, and
metastasis of cancer cells, which are pivotal stages in cancer
. . progression, and have the potential to regulate inflammatory and
. Found in Salvia . . .
Tanshinone . . immune responses, suppress telomerase activity, and trigger the 0.75 44
miltiorrhiza (SM) L. . .
activation of tumor suppressor proteins such as p53. Tanshinone
1A prompts MDA-MB-231 breast cancer cell death by boosting
Bax and lowering Bcl2 levels.
Triptolide has been shown to cause cell death in breast cancer
cells via a lysosome-regulated mechanism. Additionally, it has
Active astablished the capacity to inhibit the expansion and proliferation
Trintolid diterpenetriepoxide from of breast cancer cells by targeting genes associated mainly with 0.008 45,
riptolide .
P the Chinese herb T.  inflammation and tumor progression. Triptolide has been shown 85
wilfordii Hook f. in studies to have anticancer effects by inducing apoptosis in
breast cancer cells & inhibiting their growth, motility &
invasion.
Through the production of reactive oxygen species (ROS),
artemisinins cause apoptotic cell death in breast cancer.
Additionally, they initiate nonapoptotic processes such as
. ferroptosis, autophagy, and necrosis. They also affect cancer
Artemisinin is a . . .
. . stem cells, immunosuppression, and cancer metabolism.
Artemisinin  sesquiterpene lactone . .. . . Not
. . Artemisinins affect medication response, interactions, and . 46
(Qinghaosu)  obtained from sweet . L . . specified
resistance by modulating important pathways and variables in
wormwood . L
breast cancer, such as NFkB and survivin. Artemisinins induce
autophagy by a variety of molecular processes, such as the
buildup of reactive oxygen species and the activation of certain
pathways in distinct cancer cell type.
Berberine promotes apoptosis, inhibits angiogenesis, and
scavenges free radicals. Moreover, it lessens the expression of
TNF-a and IL-6, which are linked to the advancement of breast
Berberine is an cancer, and suppresses NF-kB activation. It is suggested that
isoquinoline alkaloid  2erberine and silver nanoparticles be used as a possible treatment 47
Berberine extracted from the for breast cancer. By upregulating the CDK inhibitors p21 and 4.14+0.35 86’
medicinal herb p27, berberine induces apoptosis and cell cycle arrest in breast
Rhizoma coptidis. sancer cells, leading to the inhibition of various cyclins. Through
direct interactions with miRNA, transcriptional regulatory
elements, effector proteins, and several signaling pathways, it
has strong anticancer potential against breast cancer.
Quercetin, a bioactive Quercetin induces apoptosis and stops the cell cycle in tumor
. flavonoid, can be cells, decreasing the Bcl-2/Bax ratio, increasing caspase-3 48,
Quercetin 55 87

naturally sourced froma  expression, and inhibiting MMP-2 protein linked to cancer

variety of sources like metastasis.
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Bioactive IC50
compounds Source Therapeutic action (M) Ref.
and herbs H
fruit, vegetables &
grains. It is abundant in
foods like apples,
berries, onions, citrus
fruits, broccoli, and leafy
greens.
Paeonol is a naturally ~ 2aeonol prompts apoptosis, suppresses cell proliferation,
occurring active invasion, and migration, and regulates angiogenesis and cell cycle
substance derived from arrest in breast cancer cells. It also improves radiosensitivity, 49,
Paeonol . . . . . 1500.27
traditional Chinese  serving as a potential complementary approach in breast cancer 88
medicine Cortex Moutan :reatment. Paeonol influences various signaling mechanisms, such
(CM). 1s NF-B and PI3K/AKT in breast cancer.
EGCG belongs to the .
. EGCG delays the formation and growth of breast cancer cells,
catechin category . . . . .
. suppressing angiogenesis crucial for tumor nutrient supply,
present in green tea. . . ) ;
. triggers cell death in breast cancer cells. The anticancer actions
. Green tea, derived from . . . .
Epigallo- . of EGCG are linked to the regulation of reactive oxygen species
. the leaves of Camellia . . 50,
catechin gallate . . (ROS) production and inhibition of nuclear factor-B (NF-B) 83
sinensis, standsamong .~ . . . 89
(EGCQG) the signaling. It also suppresses the expression of Epidermal growth
factor receptors (EGFR or ErbB), including ErbB1 and ErbB2,
globally consumed . .
beverages that are frequently overexpressed in breast cancer, mainly in
Vi
g epidermoid carcinoma (A-431) and SK-BR3 cell lines.
Salidroside inhibits the growth of human breast cancer cells
(MCF-7) by limiting their proliferation, migration, colony
formation and invasion that leads to apoptosis and halts the cell
Salidroside is a cycle at the GO/G1 phase in BC cells and also inhibits the
Salidroside compound that is production ofROS and activation of MAPK pathway. The 6.2 51,
extracted from the downregulation of Bcl-2 and p53 as well as the overexpression ' 88
Rhodiola rosea plant of caspase 3 and Bax may be part of the mechanism of action.
Tumour cells eventually undergo apoptosis because of this
process, which increases the production of pro-apoptotic
proteins.
. . AS-1V has been shown to regulate the activities of enzymes that
This compound is . . . .
. . scavenge reactive oxygen species, leading to a reduction in
. considered the main L . . . . 52,
Astragaloside L . oxidative stress and offering protection against the progression
active ingredient of the . . . o o 12.57 89,
v . of breast cancer. Additionally, it exhibits the capability to inhibit
dried root of Astragalus . ) . ) 90
the metastasis of breast cancer cells, potentially impeding the
membranaceus .
spread of the disease.
The active ingredient Curcumin primarily works against cancer by stimulating
. found in the Curcuma  apoptotic pathways in cancer cells and inhibiting angiogenesis,
Curcumin 30.78 53

longa plant is commonly  metastasis, and inflammation—processes that promote cancer
known as turmeric. growth. It targets multiple signaling pathways important for

Journal of Applied Pharmaceutical Research (JOAPR) | July — August 2025 | Volume 13 Issue 4| 7



Singh et al.

Journal of Applied Pharmaceutical Research, 13(4); 2025: 1 - 15

Bioactive IC50
compounds Source Therapeutic action (M) Ref.
and herbs H
cancer therapy, including those mediated by mammalian target
of rapamycin, p53, Ras, phosphatidylinositol 3-kinase, protein
kinase B, and Wnt-B-catenin.
Curcumin primarily works against cancer by stimulatin
The active ingredient apoptotic athF\)/va S in{:ancer ce?ls and inhibiti: angio en?esis
found in the Curcuma PP _p _y i 9.8ngiog '
lonaa olant. is metastasis, and inflammation—processes that promote cancer
Curcumin ga plant, growth. It targets multiple signaling pathways that are important 30.78 53
commonly known as . .
furmeric for cancer therapy, such as those mediated by mammalian targets
' of rapamycin, p53, Ras, phosphatidylinositol-3-kinase, protein
kinase B, and Wnt-§ catenin.
Ginsenosides have the potential to induce apoptosis in
. endometrial cancer cells, and this effect may be associated with
They are the main .
L elevated levels of apoptosis markers such as cleaved poly ADP-
bioactive component of .
. . . ribose polymerase (PARP) and caspase 3 proteins. Moreover, .
Ginsenosides the Chinese herb . o Not specified 54
. apoptosis and the Bcl-2/Bax/Caspase-3 signaling pathway are
Panax notoginseng . .
closely related. Ginsenosides affect the Bcl2/Bax/Caspase-3
signaling pathway, which causes breast cancer cells to undergo
apoptosis.
Table 2: Prominent databases for gathering information about TCM
Database .
Name Country Description Ref.
The current world's most extensive and comprehensive freely available small molecular
database for virtual screening in traditional Chinese medicine is the TCMMesh database,
which comprises extensive data including nearly 6,235 herbs, 383,840 compounds, 14,298
I):t':'t;agg%h China genes, 6,204 diseases, and many more. It’s one of the earliest Chinese medicine databases, and | 57
is now widely acknowledged as one of the most reputable repositories for Chinese medicine
chemical components.
URL.: http://tcm.cmu.edu.tw/
TCM-ID is one of the key resource centers on TCM data research. In 2005 TCM-ID was first
lunched and maintained by: Bioinformatics & Drug Design (BIDD) group in the Department
of Pharmacy, National University of Singapore. In TCMID 2.0, the original dataset has been
TCMID Singapore | significantly expanded, with the inclusion of two new data fields- prescription ingredientsand | 58
MS spectra. TCMID has included nearly 46,929 prescriptions, 8,159 Chinese medicinal
materials.
URL.: https://bidd.group/TC MID/
A specialized database that automatically extracts and consolidates association details between
;—;leasfene China traditional Chinese medicines (TCMs), diseases, effects genes, and ingredients from extensive | 59
biomedical
literature. Additionally, it includes integrated information on protein-protein interactions and
biological pathways sourced from public databases, offering a comprehensive repository of
diverse TCM-related associations.
URL.: https://ngdc.cncb.ac.c n/databasecommons/data base/id/3846
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Database

Name Country

Description Ref.

BATMAN -

TeM China

An improved integrated database has been created to house established and anticipated
connections between traditional Chinese medicine (TCM) ingredients and the target proteins
involved in T cell death in breast cancer. BATMAN-TCM database is uniquely tailored for
deciphering TCM pharmacological mechanisms and pinpointing active ingredients for treating | 60
various diseases. BATMAN-TCM 2.0 version provides a broader set of possible targets for
drug development by including 3,279 identified and 9,493 predicted target proteins for TCM.
URL.: https://bionet.ncpsh.or g.cn/batman-tcm/

CHEMTCM UK

The database encompasses information on chemicals, targets, drug-target networks, and the
corresponding drug-target-disease networks. Additionally, it provides pharmacokinetic
properties for natural compounds, encompassing aspects such as oral bioavailability, drug-
likeness, intestinal epithelial permeability, blood-brain barrier permeability, aqueous solubility,
and other relevant parameters. This database is distinguished by its classification of the skeletal
structures of Chinese medicine compounds, which comprise main categories such as aliphatics,
alkaloids, phenols, and terpenoids.

URL: http://www.chemtcm.com/

61

Neural network-based approaches for the assessment of the activity
of bioactive compounds

TCM

Due to the complex nature of Traditional Chinese Medicine
(TCM), explaining its mechanism through one or two pathways
is a challenging task. Consequently, many TCM researchers are
shifting from traditional target-based studies to embrace network
pharmacology research. Network pharmacology aims to model
disease processes and the interaction between medicine and the
organism from a systems biology perspective. This approach
investigates mechanisms and encourages medical innovation
through extensive data capture research, molecular data from the
internet, and computer analysis [62].

Databases Used in Network Pharmacology

Many reliable databases in the medical field are used in network
pharmacology research. These databases are primarily sourced
from pharmaceuticals and chemicals derived from herbs or
herbal formulations used in Traditional Chinese Medicine
(TCM). The relationships between different diseases or
syndromes and medications can be easily identified using
network pharmacology [63]. Neural network-based algorithms,
such as DeepAffinity and VISAR, can be utilized by scientists
in TCM research to quickly examine the binding patterns of drug
proteins and predict the affinity of medicines for their targets
[64,65]. By using both labeled and unlabeled data, the
algorithms can help analyze how a compound’s substructures
affect its overall activity and predict drug-protein interactions.

Network pharmacology in Traditional Chinese Medicine holds
the capability to enhance the research quality and incorporation
in related fields by fusing experimental methodologies with
neural network tools. The molecular basis of TCM herbal
formulations, the identification of targets for
compounds, and the evaluation of biomolecule networks
underlying disease could be investigated using TCM network
pharmacology [66,67].

various

Some additional databases are

TCMGeneDIT: Contains data and information on TCM
chemicals, herbs, functions, and disorders, as well as genes [68],
which facilitates the investigation of possible TCM mechanisms
by examining the correlations between gene regulation.

ETCM (Encyclopaedia of Traditional Chinese Medicine)
database: This database predicts the compound targets based on
chemical fingerprint similarity with prevailing medications,
shedding insights into TCM botanicals, formulations, and their
chemical constituents [69].

SymMAp: It’s a TCM database that mainly focuses on the
correlation of syndromes. The database includes TCM
syndromes, herbs, diseases linked to syndromes, and TCM
chemical and pharmacological targets.

Moreover, some visualization tools are also essential for
determining and assessing TCM data, enabling scientists to
investigate the complex relationships related to TCM [70,71].
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Among the datasets used for TCM and molecular research,
TCMID contains over 20,000 compounds, providing a broad
spectrum of data, CHEMTCM
approximately 8,000 highly characterized molecules, ensuring a
more curated dataset. BATMAN-TCM 2.0 includes 3279 known
and 9493 predicted TCM target proteins, providing more
potential targets for drug discovery [72]. The choice between
these databases depends on the research priority, whether a
comprehensive or highly validated dataset is required.

whereas focuses on

Bl tools play a crucial role in analyzing and validating the
therapeutic potential of TCM compounds. Still, their accuracy
and reliability vary depending on the quality of the database,
experimental validation, and prediction algorithms. While
databases like TCMID provide extensive records of compounds,
they often lack experimental confirmation for certain molecular
interactions. In contrast, CHEMTCM offers a more curated
selection but may have fewer available compounds. A practical
example where bioinformatics played a crucial role is in
identifying tetrandrine as a promising TCM compound for breast
cancer treatment. A network pharmacology study revealed that
tetrandrine exerts anticancer effects by targeting multiple key
signalling pathways, including mTOR, PI3K-Akt, MAPK, and
Jak-STAT. The study identified 37 protein targets involved in
the re-regulation of deregulated genes/proteins, with primary
targets such as Jun, MAPK, Ras, p53, and Myc. These findings
provide valuable insights into the development of tetrandrine-
based drugs against these crucial oncogenic proteins. This
demonstrates how bioinformatics can accelerate the discovery of
effective TCM compounds, although experimental validation
remains essential for clinical relevance [73].

RESULT
This review highlights several key findings regarding the

integration of Traditional Chinese Medicine (TCM) in breast
cancer treatment. The incorporation of TCM along with the
traditional treatments of breast cancer is initially focused. This
curve represents a robust response to the potential benefits of
enhancing treatment outcomes and mitigating side effects.
Additionally, the review aims to focus on the therapeutic actions
of the bioactive compounds present in TCM for minimizing the
side effects of conventional treatments. These actions comprise
apoptosis, inhibiting metastasis, regulating cell cycle
progression, modulating immune responses, and many more,
which play fundamental roles in impeding breast cancer

progression. The review primarily exemplifies the numerous
bioactive compounds ranging from Tanshinone to Ginsenosides,
outlining how each of these compounds has a therapeutic
mechanism that impedes the growth of breast cancer cells and
modifies the signaling pathways involved. Secondly, the
essential role of bioinformatics in advancing traditional Chinese
medicine (TCM) was also highlighted. By utilizing advanced
software, such as BATMAN-TCM, and databases like TCMID
and CHEM-TCM, scientists can easily identify complex
pathways and potential therapeutic targets. Algorithms like Deep
Affinity support network pharmacology, which aids in
understanding TCM’s complex interactions. By using
bioinformatics tools, the analysis and practical implementation
of the TCM could be made very easier.

Bioavailability and Pharmacokinetics of TCM Compounds
The therapeutic efficacy of TCM-derived bioactive compounds
is significantly influenced by their bioavailability and
pharmacokinetics. Many herbal constituents suffer from poor
solubility and low systemic absorption, which limits their
effectiveness in clinical applications. For instance, Curcumin,
despite its potent anticancer properties, has extremely low
bioavailability due to rapid metabolism and systemic elimination
[74]. Future research should focus on improving the delivery
mechanisms of these bioactive compounds to enhance their
therapeutic potential in the treatment of breast cancer.

Regulatory challenges in integrating TCM with conventional
medicines

Despite the growing interest in TCM for cancer treatments,
many regulatory challenges hinder its integration with
conventional medicines. One of the major concerns is variability
in quality control and standardization of herbal formulations.
Differences in preparation methods, potential contaminants, and
active ingredient concentrations raise concerns regarding safety
and efficacy. Another concern is the lack of large-scale clinical
trials that meet global regulatory standards, which limits
widespread acceptance. Regarding ethical standards, it is crucial
to address the moral issues raised by cutting-edge technologies,
such as Al, that are incorporated into TCM research and
diagnosis. Upholding these ethical norms in medical research
requires careful consideration of issues such as data privacy and
algorithmic transparency [75]. Addressing these challenges
requires collaborative efforts to establish standardized protocols,

conduct rigorous clinical trials, and ensure regulatory
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harmonization, thereby facilitating the integration of TCM into
mainstream oncology care [76].

CONCLUSION
Through this review, we have investigated the promising

potential of traditional Chinese medicine (TCM) in breast cancer
management, with a focus on the key role of bioactive
compounds and various herbs in TCM, including Tanshinone
and Ginsenosides. It also explores the prospective potential of
TCM in this area. The broad range of biological activities
possessed by herbal derivatives highlights the urgent need for
ongoing research and validation of TCM with established cancer
treatment procedures. Gaining a thorough understanding of
TCM’s therapeutic mechanisms requires a combination of
traditional knowledge with modern scientific approaches,
especially with the use of bioinformatics TCM databases. The
area of TCM research is advancing through considerable
breakthroughs, thanks to the increased data generated by
advancements in analytical tools and bioinformatics
methodologies. Numerous bioinformatics tools, such as Swiss
Target Prediction, DAVID, BATMAN-TCM, System Dock, and
KEGG, aid in identifying essential genes, proteins, and
pathways associated with diseases, thereby facilitating the
prediction of potential therapeutic targets. Furthermore, well-
known databases such as the TCM-Mesh database, TCMID [91],
TCM Gene database [92], BATMAN-TCM, and CHEM-TCM
provide extensive archives of TCM-related relationships, which
aid in clarifying pharmacological processes and identifying
active components for treating a range of illnesses, including
breast cancer.

In addition, the use of neural network-based algorithms, such as
DeepAffinity and VISAR, to enhance network pharmacological
techniques presents a promising path toward comprehending the
intricate nature of TCM and its interactions with biological
systems. These
revolutionize TCM research and its uses in treating diseases like
breast cancer. Despite these promising results, several obstacles
remain. The lack of extensive clinical trials, variability in
bioactive compound concentrations, and the standardization of
herbal formulations are significant hurdles to the widespread
therapeutic use of TCM. To sum up, the investigation of TCM
in the treatment of breast cancer presents a vibrant and
developing area with significant potential to improve treatment
outcomes and patient satisfaction. Besides the theoretical aspect,

results showed how bioinformatics can

TCM’s practical applications in clinical areas show considerable
promise for addressing the unmet needs and complementing
current treatment technologies. Future research efforts should
prioritize rigorous clinical studies, mechanistic investigations,
and the development of integrative protocols to solidify TCM's
role within the broader landscape of breast cancer care. Pre-
clinical studies and small-scale clinical trials suggest the
potential benefits of TCM in breast cancer treatment; large-scale
clinical trials are essential to establish its safety and efficacy.
Integrating TCM with modern clinical methodologies such as
pharmacokinetics will provide insights into the mechanism of
action and optimize treatment strategies. By harnessing the
combined wisdom of traditional healing practices and modern
scientific advancements, we can pave the way for innovative and
effective approaches to breast cancer treatment, ultimately
benefiting patients worldwide.
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