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Histone deacetylase inhibitor for glioma

Histone deacetylase inhibitors are being actively investigated for the treatment of gliomas, which are
a group of aggressive brain tumors including glioblastoma multiforme (GBM), the most common and
lethal form. While HDAC inhibitors are not yet standard therapy for gliomas, research is ongoing to
explore their potential benefits and optimize their use. Here’s an overview of their application in
glioma therapy:

##4# Mechanism of Action in Gliomas

1. Epigenetic Modulation: HDAC inhibitors increase the acetylation of histones, leading to a more
open chromatin structure. This can reactivate genes that suppress tumor growth, induce apoptosis, or
enhance sensitivity to other treatments.

2. Gene Regulation: They can modulate the expression of various genes involved in cell cycle
regulation, apoptosis, and differentiation, which can impact tumor growth and survival.

3. Combination Therapy: HDAC inhibitors can potentially enhance the effectiveness of other
therapies, such as radiation and chemotherapy, by making tumor cells more susceptible to these
treatments.

### Clinical Research and Trials
Several HDAC inhibitors have been studied in preclinical models and clinical trials for gliomas:
Vorinostat

1. Preclinical Studies: Demonstrated potential in reducing glioma cell proliferation and
increasing apoptosis in animal models.

2. Clinical Trials: Trials have shown mixed results, with some studies indicating that vorinostat
might have limited efficacy as a single agent but could be beneficial in combination with other
therapies.

Panobinostat

1. Preclinical Studies: Shown to have activity against glioma cell lines and animal models, with
effects on reducing tumor growth and enhancing response to radiation.

2. Clinical Trials: Currently under investigation in clinical trials, often in combination with other
treatments, such as temozolomide or radiation.

Romidepsin

1. Preclinical Studies: Studies suggest potential anti-tumor effects in glioma models, though
more research is needed to confirm these findings.

2. Clinical Trials: Research is ongoing to assess its efficacy in gliomas and to explore optimal
dosing and combination strategies.

Entinostat

1. Preclinical Studies: Shown to have potential in reducing glioma cell growth and enhancing the
effects of radiation.
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2. Clinical Trials: Being tested in combination with other agents to evaluate its effectiveness in
glioma therapy.

### Challenges and Considerations

1. Tumor Heterogeneity: Gliomas are highly heterogeneous, which can affect the efficacy of HDAC
inhibitors. The response to treatment may vary depending on the specific genetic and epigenetic
characteristics of the tumor.

2. Side Effects: HDAC inhibitors can cause side effects such as fatigue, gastrointestinal issues, and
hematologic problems. Managing these side effects is crucial for patient compliance and overall
treatment success.

3. Resistance: Glioma cells may develop resistance to HDAC inhibitors over time, necessitating the
development of new strategies or combination therapies.

4. Optimal Combination Therapy: Research is focusing on finding the most effective combinations
of HDAC inhibitors with other therapies (e.g., chemotherapy, targeted therapy, or immunotherapy) to
improve overall outcomes.

### Future Directions

- Personalized Therapy: Identifying biomarkers that predict response to HDAC inhibitors could help
tailor treatments to individual patients, improving efficacy and reducing side effects. - Novel HDAC
Inhibitors: Ongoing research aims to develop new HDAC inhibitors with better efficacy and safety
profiles specifically for gliomas. - Combination Strategies: Investigating how HDAC inhibitors can
be combined with emerging therapies, such as immune checkpoint inhibitors or targeted therapies, is
a key area of research.

In summary, while HDAC inhibitors show promise in the treatment of gliomas, particularly in
preclinical models and early-phase clinical trials, their role in standard therapy is not yet established.
Continued research is crucial to determine their efficacy, optimize treatment regimens, and overcome
current limitations.

Pont et al. conducted a study to compare the efficacy of SAHA, LBH589, Valproic Acid (VPA), MS275
and Scriptaid in the patient-derived glioblastoma model. In more detail, SAHA and LBH589 were
evaluated to determine predictors of response. Acetylated-histone-H3, YH2AX/53BP1, (p)Chek2/ATM,
Bcl-2/Bcl-XL, p21(CIP1/WAF1) and caspase-3/7 were studied in relation to response. SAHA sensitized
50% of cultures, LBH589 45%, VPA and Scriptaid 40% and MS275 60%. Differences after treatment
with SAHA/RTx or LBH589/RTx in a sensitive and resistant culture were increased acetylated-H3,
caspase-3/7 and prolonged DNA damage repair yH2AX/53BP1 foci. pChek2 was found to be
associated with both SAHA/RTx and LBH589/RTx response with a positive predictive value (PPV) of
90%. Bcl-XL had a PPV of 100% for LBH589/RTx response. Incubation with HDACi 24 and 48 hours pre-
RTx resulted in the best efficacy of combination treatment. In conclusion a subset of patient-derived
glioblastoma cultures were sensitive to HDACIi/RTx. For SAHA and LBH589 responses were strongly
associated with pChek2 and Bcl-XL, which warrant further clinical exploration. Additional information
on responsiveness was obtained by DNA damage response markers and apoptosis related proteins *.
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