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DESCRIPTION
Hydrogen Sulfide (H2S) is increasingly recognized for its complex 
role in various biological processes, particularly in the context of 
hematologic malignancies [1]. This article explores the impact of 
H2S on these cancers, focusing on its mechanisms of action, 
therapeutic potential, and the dual nature of its effects. 
Hematologic malignancies including leukemia, lymphoma, and 
multiple myeloma, represent a significant challenge in oncology 
due to their complex biology and often poor prognosis [2-4]. 
Recent research has highlighted the importance of gaseous 
signaling molecules, particularly H2S, in the pathophysiology of 
these cancers. H2S is known to influence numerous cellular 
processes, including apoptosis, proliferation, and angiogenesis, 
making it a critical player in cancer biology. H2S is an 
endogenous gasotransmitter produced in mammalian tissues, 
primarily through the enzymatic activity of Cystathionine β-
Synthase (CBS), Cystathionine γ-lyase (CSE), and 3-
Mercaptopyruvate Sulfurtransferase (3-MST) [5]. It plays 
important role in cellular signaling, influencing various 
physiological and pathological processes.

Mechanism of action

Cell proliferation and survival: H2S has been shown to promote 
the proliferation of cancer cells, particularly in hematologic 
malignancies [6-8]. It activates several signaling pathways, 
including the Akt and NF-kB pathways, which are important for 
cell survival and growth.

Apoptosis regulation: H2S can inhibit apoptosis in cancer cells, 
contributing to tumor growth and resistance to therapy. This 
anti-apoptotic effect is mediated through the modulation of 
various pro- and anti-apoptotic proteins

Angiogenesis: H2S influences the formation of new blood 
vessels, a process essential for tumor growth and metastasis. By 
promoting angiogenesis, H2S facilitates nutrient and oxygen 
supply to tumors, enhancing their growth potential

Metabolic reprogramming: Cancer cells often undergo metabolic

changes to support rapid growth. H2S plays a role in this 
metabolic reprogramming, affecting pathways related to glycolysis 
and oxidative phosphorylation.

H2S in hematologic malignancies

In leukemia, particularly Acute Myeloid Leukemia (AML), 
elevated levels of H2S have been associated with poor prognosis 
[9]. Studies indicate that H2S promotes the proliferation of 
leukemic cells and contributes to their resistance to 
chemotherapy. Targeting H2S signaling pathways may provide a 
novel therapeutic strategy for overcoming resistance in AML [10]. 
H2S also plays a significant role in lymphomas, where it has been 
implicated in promoting tumor growth and survival. In 
particular, the modulation of H2S levels can influence the tumor 
microenvironment, affecting immune cell infiltration and 
function, which are critical for lymphoma progression. In 
multiple myeloma, H2S has been shown to enhance cell survival 
and proliferation through the activation of the NF-kB pathway 
[11]. This pathway is often dysregulated in myeloma, leading to 
increased cell survival and chemoresistance. Research suggests 
that H2S donors may enhance the efficacy of existing therapies by 
sensitizing myeloma cells to treatment.

H2S donors in cancer therapy

H2S donors, compounds that release H2S in a controlled 
manner, are being explored as potential therapeutic agents. 
These donors can mimic the physiological effects of H2S, 
potentially restoring normal signaling pathways disrupted in 
cancer cells [12-14].

Combination therapies: Combining H2S donors with traditional 
chemotherapeutics may enhance treatment efficacy. For instance, 
studies have shown that H2S donors can sensitize cancer cells to 
chemotherapeutic agents, leading to improved outcomes

Targeting H2S pathways: Inhibiting the enzymes responsible for 
H2S production may also be a viable strategy. By reducing H2S 
levels in cancer cells, it may be possible to induce apoptosis and 
inhibit tumor growth.
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Clinical trials: Ongoing clinical trials are investigating the safety 
and efficacy of H2S donors in various malignancies, including 
hematologic cancers. These studies aim to establish optimal 
dosing regimens and identify patient populations that may 
benefit most from H2S-targeted therapies

Challenges and future directions

Despite the promising role of H2S in cancer therapy, several 
challenges remain [15]. The complexity of H2S signaling, 
including its concentration-dependent effects, necessitates a 
nuanced approach to therapy.

Understanding concentration effects: Low concentrations of 
H2S may have protective effects, while high concentrations can 
be cytotoxic. This duality complicates the development of H2S-
based therapies

Identifying biomarkers: Identifying biomarkers that predict 
response to H2S modulation could enhance the precision of 
therapies targeting this pathway.

Long-term effects: The long-term effects of H2S modulation on 
normal tissues and potential side effects need thorough 
investigation to ensure patient safety

CONCLUSION

Hydrogen sulfide is a key player in the biology of hematologic 
malignancies, influencing critical processes such as cell 
proliferation, apoptosis, and angiogenesis. Its dual role as both a 
promoter and inhibitor of cancer progression presents unique 
opportunities for therapeutic intervention. Ongoing research 
into H2S donors and inhibitors holds promise for developing 
novel treatment strategies that could improve outcomes for 
patients with hematologic cancers. As our understanding of H2S 
biology deepens, it may pave the way for innovative approaches 
to combat these challenging diseases. This article outlines the 
multifaceted role of hydrogen sulfide in hematologic 
malignancies, emphasizing its potential as a therapeutic target 
while acknowledging the complexities involved in its 
modulation. Further research is essential to fully harness the 
therapeutic potential of H2S in oncology.
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