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Inflammation in the tumor microenvironment (TME)
plays a critical role in all stages of cancer development,
including initiation, promotion, and progression [1]. The
prognostic significance of systemic inflammation in this
microenvironment is increasingly recognized in patients
with esophageal squamous cell carcinoma [2], breast can-
cer [3], gastric cancer [4], and testicular and penile cancers
[5]. Although cancer immunotherapy has transformative
potential for cancer treatment, it also poses challenges by
inducing tumor resistance and altering the patient’s innate
and adaptive immune responses [6]. Cancer cells actively
interact with the immune system, and cancer-specific im-
munotherapies involve both the immune system and tumors
in these dynamic interactions [7]. Understanding these in-
teractions is essential for the development of novel combi-
nation therapies and sequencing strategies [8].

The search for effective cancer therapies remains the
greatest challenge in modern medical research. Melanoma
is the critical focus for this project, particularly due to
its aggressive nature and propensity to metastasize [9].
In this context, the study “Inhibition of Melanoma Cell
Growth by Salvianolic Acid A through CHK2-CDC25A
PathwayModulation” by Pu and colleagues [10], published
in Frontiers in Bioscience - Landmark, offers promising in-
sights into a novel therapeutic approach using traditional
medicine.

Salvianolic acids (Sals), specifically salvianolic acid
A (SalA), which is derived from Salvia miltiorrhiza Bunge
and known as Danshen in traditional Chinese medicine,
have long been known for their medicinal properties [11].
This study elucidated the antiproliferative effects of SalA
on melanoma cell lines A2058 and A375, and sheds light
on its potential as an effective anticancer agent.

The current research addressed the mechanistic path-
ways through which SalA exerts its effects on melanoma
cells. The results showed that SalA potently inhibited
cell proliferation by inducing cell cycle arrest in the G2/M
phase. The central role of checkpoint kinase-2 (Chk-2)
phosphorylation, which leads to the degradation of Chk-2-
regulated genes such as cell division cycle 25A (Cdc25A)
and Cdc2, underscores the targeted effects of SalA [10].
Notably, this pathway had no effect on Chk-1, highlighting
the specificity and precision of SalA’s molecular interac-
tions.

A compelling aspect of this study is its foundation in
traditional medicine. The historical use of Danshen for the
treatment of cardiovascular diseases and various cancers is
well documented [12]. However, expanding its application
tomelanoma treatment signifies ameaningful integration of
ancient wisdomwith contemporary scientific rigor. This in-
terface not only enriches the therapeutic landscape but also
highlights the importance of exploring natural compounds
in the ongoing fight against cancer.

The findings reported by Pu et al. [10] are of partic-
ular importance given the current situation of melanoma
treatment, which is often based on systemic approaches
that encompass targeted therapies, immunotherapies, and
chemotherapy regimens. The marginal efficacy and incre-
mental gains in patient survival associated with these treat-
ments highlight the need for novel interventions. Therefore,
SalA is a promising candidate for further clinical investiga-
tion as it selectively targets melanoma cells while modulat-
ing critical regulatory pathways.

Moreover, this study opens new avenues for explor-
ing broader applications of Sals in oncology. The speci-
ficity of SalA in modulating the Chk2-Cdc25A signaling
pathway presents an interesting possibility for its use in
other malignancies characterized by dysregulated cell cy-
cle progression [10]. SalA can fight cancer by inducing
apoptosis, arresting the cell cycle, and inhibiting metas-
tasis through multiple signaling pathways. Additionally,
it increases the sensitivity of cancer cells to chemother-
apy [13]. On the other hand, it has been shown that in
vitro and in vivo, Sals significantly reduce inflammatory re-
sponse and injury in cerebral ischemia-reperfusion, possi-
bly by inhibiting Toll-like receptors 2 and 4 and the related
signaling pathway [14]. Previous studies have shown that
SalA enhances the activity of T cells and natural killer cells,
which could contribute to improved antitumor immune re-
sponses [15,16]. Therefore, future research should investi-
gate the therapeutic combination of SalA and existing anti-
cancer agents, which could potentially enhance therapeutic
outcomes through synergistic effects. However, in the con-
text of melanoma, the precise mechanisms by which SalA
modulates immune cell interactions with melanoma cells
remain to be fully elucidated. Future studies should inves-
tigate whether SalA increases tumor-associated antigens or
activates immune cells, thereby enhancing immune surveil-
lance against melanoma cells. SalA holds potential for use
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in immunotherapy, representing an important avenue for
further research.

In conclusion, the study by Pu et al. [10] represents
a significant step in melanoma research, offering hope for
more effective and targeted treatment strategies. As we
continue to unravel the complexities of cancer biology, inte-
grating traditional medicinal compounds such as SalA into
contemporary therapeutic frameworks holds promise. The
meticulous research presented in this study not only ad-
vances our understanding of melanoma treatment but also
reinforces the invaluable contribution of natural compounds
to modern medicine.
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