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Cognitive Vitality Reports® are reports written by neuroscientists at the Alzheimer’s Drug 

Discovery Foundation (ADDF). These scientific reports include analysis of drugs, drugs-in-

development, drug targets, supplements, nutraceuticals, food/drink, non-pharmacologic 

interventions, and risk factors. Neuroscientists evaluate the potential benefit (or harm) for brain 

health, as well as for age-related health concerns that can affect brain health (e.g., 

cardiovascular diseases, cancers, diabetes/metabolic syndrome). In addition, these reports 

include evaluation of safety data, from clinical trials if available, and from preclinical models. 

 
 
HDAC3 Inhibitors 
 
Evidence Summary   

HDAC3 regulates gene programs involved in inflammation, metabolism, cognition, and cell survival. 

Drug-like selective inhibitors have not been developed. Cell specific inhibition may be needed for safety.   

 

Neuroprotective Benefit:  Acute HDAC3 inhibition may protect against pathological 

neuroinflammation following neuronal damage. Alleviating excessive HDAC3 activity in neurons 

may improve learning and memory in neurodegenerative disease.    

 

Aging and related health concerns:  HDAC3 inhibitors likely have the most utility in cancer. Cell 

type targeted inhibitors could benefit type 2 diabetes and atherosclerosis by modulating lipid 

metabolism.   

 

Safety:  Selective HDAC3 inhibitors suitable for clinical use have not been developed. Animal 

studies suggest acute HDAC3 inhibition is likely safe, but long-term safety is unknown. The 

safety and efficacy profile will likely vary across drugs in this class. 
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Availability: Tool compounds 

are available for research use 

Dose: Not established  RGFP-966 (not suitable for clinical 

use) 

Chemical formula: C21H19FN4O 

MW: 362.4 g/mol 

 

 

 

 

 

 

Source: PubChem 

Half-life: N/A BBB: Varies based on drug 

Clinical trials: None  Observational studies: Elevated 

HDAC3 is associated with poor 

prognosis in several cancers.  

 

 

What is it?     

 

Histone deacetylases (HDACs) are a class of enzymes that act as epigenetic regulators, meaning that 

they regulate the ability of genes to be turned on and off by binding to and modifying chromatin [1]. 

HDACs remove acetyl groups from lysines on histones, which makes the chromatin more compact, 

effectively repressing genes by making it harder for the transcription machinery to access them. They 

work in concert with an opposing class of enzymes, histone acetyl transferases (HATs), thus the balance 

of activity between HDACs and HATs influences the gene expression profile in a given cell. This dynamic 

is highly cell type specific, such that changing the activity of HDACs or HATs can have very different 

effects in different cells. HDACs can also influence gene transcription through non-enzymatic activity, 

whereby they associate with other proteins as part of repressive complexes that can regulate the 

binding of the transcription factors that turn on or off a particular gene. HDAC3 is a class 1 HDAC [2]. 

Unlike other members of this class, HDAC3 can localize to both the cytoplasm and the nucleus. HDAC3 

has been shown to participate in multiprotein repressive complexes with NCoR and SMRT [3]. Through 

these complexes, HDAC3 regulates the expression of genes associated with lipid metabolism, including 

the liver X receptors (LXRs) and peroxisome proliferator-activated receptors (PPARs), and thus has been 

implicated in obesity and type 2 diabetes [4]. The activity of HDAC3 can be regulated by post-

translational modifications that impact its localization and ability to interact with chromatin or other 

https://www.alzdiscovery.org/
https://pubchem.ncbi.nlm.nih.gov/compound/rgfp966


 

 

 

3 

Last updated on February 10, 2023  

 

proteins [5]. HDAC3 is the most highly expressed HDAC in the brain, and abnormal HDAC3 has been 

implicated in neurodegenerative disease [2]. Dysregulated HDAC3 is also a hallmark and prognostic 

factor of several types of cancers [6]. As a result, HDAC3 inhibitors have been proposed as anti-cancer 

therapeutics with a better therapeutic profile than current broad spectrum HDAC inhibitors. However, 

due to the high degree of similarity across the HDACs, it has been difficult to develop inhibitors that are 

highly specific and selective for HDAC3 [7]. Additionally, there have been challenges in developing 

inhibitors with pharmacokinetic properties suitable for clinical development and use. As a result, 

selective HDAC3 inhibitors are still in the early preclinical development phase. Most of the research 

regarding the potential utility of HDAC3 inhibitors in disease models comes from the use of the blood 

brain barrier (BBB) penetrant drug RGFP-966. This drug is three- and five-times more selective for 

HDAC3 relative to HDAC1 and HDAC2, respectively, but only modestly selective relative to HDAC6 [7; 8]. 

Due to the combination of the moderate selectivity profile and compound profile that is unsuitable for 

clinical development, the results of research studies using RGFP-966 should be interpreted with caution, 

as they may not provide a reference for the anticipated therapeutic profile of selective HDAC3 

inhibitors. It is likely as they are developed, each HDAC3 inhibitor will have a unique profile, and will 

need to be evaluated individually.  

 

Neuroprotective Benefit:  Acute HDAC3 inhibition may protect against pathological neuroinflammation 

following neuronal damage. Alleviating excessive HDAC3 activity in neurons may improve learning and 

memory in neurodegenerative disease.    

 

Types of evidence: 

• 3 gene association studies for HDAC3 SNPs and schizophrenia  

• 1 study assessing HDAC3 expression in human postmortem brain tissue  

• Numerous laboratory studies  

 

Human research to suggest prevention of dementia, prevention of decline, or improved cognitive 

function:  

 

HDAC3 inhibitors have not been tested in humans, so their ability to impact cognition has not been 

established. However, HDAC3 is implicated in cognitive function and the regulation of neurotransmitters 

based on gene association studies, namely its association with schizophrenia. A family-based genetic 

association including 951 Caucasian participants identified several single nucleotide polymorphisms 

(SNPs) in HDAC genes associated with schizophrenia, including a SNP (rs14251) in HDAC3 [9]. By 
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affecting transcriptional regulation of HDAC3 in the 5’ UTR, this SNP is hypothesized to alter the 

enzymatic activity of HDAC3. The association of this SNP with schizophrenia was further validated in two 

case-control studies in a Chinese Han population, including 4,244 and 2,711 participants, respectively 

[10]. In a separate unpublished study, another SNP in the 5’ region, rs11742646, was associated with 

cognitive performance on the Stroop test, which is a measure of cognitive flexibility, in schizophrenia in 

a Finnish population [9]. A genetic analysis of 223 Swedish adolescents stratified for risk for psychiatric 

disorders identified five SNPs associated with gene expression profiles in the brain reflective of 

psychiatric disease, including the rs2530223 SNP in HDAC3 [11]. HDAC3 chromatin remodeling was 

associated with levels of protocadherins, which are cell adhesion molecules important for proper 

neuronal wiring. A network analysis suggests that the impact of these SNPs to neuropsychiatric 

conditions and cognitive flexibility is related to their modulation of GABAergic neurotransmission [11].  

 

Human research to suggest benefits to patients with dementia: 

 

HDAC3 inhibitors have not been clinically tested, however, there is evidence from postmortem human 

brain tissue to suggest that the expression and/or activity profile of HDACs is altered in the context of 

Alzheimer’s disease (AD) [2]. In frontal cortex tissue, protein levels of HDAC 1,2 were decreased by 32%, 

while levels of HDAC5 and HDAC6 were increased by 47% and 31%, respectively, in AD patients relative 

to age-matched controls [12]. Similar alterations were seen in retinal tissue. HDAC3 levels were not 

significantly altered, which is consistent with preclinical models suggesting that HDAC3 is altered at a 

functional level rather than at the expression level [2]. If this is the case, then it will be critical to 

determine the pattern of post-translational modifications and other regulatory features that are 

specifically altered in AD in order to most effectively modulate/ normalize HDAC3 activity.  

 

Mechanisms of action for neuroprotection identified from laboratory and clinical research: 

 

Learning and memory: Through regulation of the acetylation status of histones and non-histone 

proteins, HDACs regulate the recruitment of transcription factors to DNA, resulting in the activation or 

repression of gene expression [2]. HDAC3 is the most highly expressed HDAC in the brain and is essential 

for brain development, such that global knockout of HDAC3 is embryonic lethal in mice [2]. HDAC3 is 

highly expressed in the hippocampus and has been shown to be involved in the regulation of gene 

networks critical for learning and memory. This is primarily mediated by regulating the activation of the 

transcription factor CREB (cAMP Response Element-Binding Protein) and its downstream pathways, 

most notably the brain derived neurotrophic factor (BDNF)-TrkB signaling pathway [13]. BDNF promotes 
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neurogenesis and the mechanisms of synaptic plasticity which underlie learning and memory. HDAC3 is 

a negative regulator of this CREB-mediated learning and memory program, such that excessive HDAC3 

activity can impair cognition. Some of the genes involved in memory formation that are repressed by 

HDAC3 include Per1 and Nr4a2 [2; 13; 14]. 

There is evidence from preclinical models to suggest that this repressive activity of HDAC3 is enhanced 

in the context of neurodegenerative disease, including AD [2]. Unlike the other class I HDACs which are 

exclusively localized to the nucleus, HDAC3 is found in the nucleus, the cytoplasm, and the plasma 

membrane [2]. Thus, rather than being regulated at the expression level, its activity appears to be 

heavily influenced by its cellular localization. In neurodegenerative disease models, HDAC3 localization 

has been shown to be shifted from the cytoplasm to the nucleus, where it can bind to and regulate 

chromatin [2]. Additionally, HDAC3 forms multiprotein complexes. The presence or absence of its 

partner proteins provides for the cell-type and context-dependent activity of HDAC3. In the context of 

neurodegenerative disease, the increased nuclear interaction between HDAC3 and HDAC1 appears to be 

a key driver of the repression of genes required for neuronal survival and plasticity, ultimately resulting 

in neurotoxicity [2]. A reduction in neuronal activity, due to stress or damage, may underlie the 

increased interaction between HDAC1 and HDAC3, as levels of activity-dependent interaction partners 

decline.  

As a result of its role in learning and memory, HDAC3 inhibitors have been tested in preclinical models of 

AD and cognitive impairment. The nuclear levels of HDAC3 were found to be elevated in the 

hippocampus of six- and nine-month-old APPswe/PS1dE9 mice, suggesting that HDAC3-mediated 

repression of learning and memory genes may be increased in these animals [15]. Lentiviral-mediated 

inhibition of hippocampal HDAC3 attenuated Aβ levels, microglial activation, and spatial memory 

deficits, based on Morris water maze performance, but did not impact the levels of phosphorylated tau 

[15]. In the same AD mouse model, treatment with the HDAC3 inhibitor RGFP-966 at a dose of 30 mg/kg 

i.p. starting at six months of age did not reliability improve contextual fear memory or promote 

synaptogenesis in a reporter assay, while a broader HDAC 1,2,3 inhibitor (RGFP-963) was more effective 

on these measures [16]. Meanwhile, in the 3xTg-AD mouse model, treatment with the HDAC3 inhibitor 

RGFP-966 (10 mg/kg i.p. daily) for three months starting at nine months of age reduced tau 

phosphorylation at Thr181, Ser396, and Ser202, in a brain-region specific manner [8]. RGFP-966 also 

decreased tau phosphorylation in AD patient iPSC-derived neurons, though the impact to particular 

residues was inconsistent across patients. Studies in rodent hippocampal slices have found that RGFP-

966 treatment allowed for the preservation of synaptic plasticity (LTP) following exposure to Aβ42 

oligomers [17; 18]. RGFP-966 treatment (10 mg/kg s.c.) also attenuated deficits in synaptic plasticity 

(LTP) in radiation (30 cGy) exposed mice [19]. The protective effect on plasticity appears to involve the 
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activation of CREB signaling pathways [18]. RGFP-966 did not significantly impact measures of synaptic 

plasticity (LTP induction) in healthy animals [17]. However, treatment with the HDAC3 inhibitor PT3 (25 

mg/kg i.p.) for ten days in adult wildtype (C57Bl/6) male mice did improve performance on the novel 

object recognition task, suggesting that impacts to synaptic plasticity and cognition may be influenced 

by the potency and selectivity profile of a given HDAC3 inhibitor [13]. The discrepancies across studies 

may be attributed to the context-dependent nature of HDAC3, such that differences in experimental 

models and conditions could lead to different downstream effects. Disparities between selective genetic 

deletion of HDAC3 and HDAC3 inhibitors would also be expected, since HDAC3 has both enzymatic and 

non-enzymatic activity. Furthermore, the microbiome has been found to regulate HDAC3 activity via the 

production of short chain fatty acids (SCFAs) [20]. The SCFA butyrate, which is associated with 

neuroprotection [21], can inhibit the activity of HDAC3, which may impact cognitive resilience towards 

Aβ.  

Overall, relieving the HDAC3-mediated repression on CREB signaling and BDNF production would be 

expected to benefit cognition in the context of AD and other neurodegenerative diseases. However, it is 

unclear whether HDAC3 inhibitors would be the most effective way to achieve this outcome. Due to the 

pleiotropic effects of HDAC3 across cell types in the body, specifically targeting the mechanism by which 

repressive HDAC3 activity is increased in neurons, such as by targeting specific post-translational 

modifications of HDAC3, may be a more therapeutically viable approach.  

 

Neuroinflammation: The immune response towards Aβ appears to be an important determinant of the 

neurotoxicity of Aβ. Innate immune cells, such as resident microglia or peripheral macrophages can 

facilitate the clearance of Aβ, or they can instead adopt a pro-inflammatory state that drives further 

pathology. Preclinical studies indicate that HDAC3 inhibits the alternative activation of macrophages, 

which is involved in healing, and instead promotes a polarization toward pro-inflammatory cytokine 

production, such as IL-1β, driven by the activation of NF-kB and NLRP3 signaling. HDAC3 prevents 

macrophages and microglia from developing tolerance to endotoxins, such as LPS, in response to 

repeated exposure, resulting in chronically elevated pro-inflammatory signaling [22]. The use of HDAC3 

inhibitors, such as RGFP-966 can restore tolerance to LPS in cultured microglia [22]. HDAC3 inhibitors 

have also been shown to mitigate neurological damage in acute injury models for traumatic brain injury 

and cerebral ischemia through the mitigation of inflammation-related neuronal damage  [23; 24; 25; 26; 

27; 28]. Microglial HDAC3 is upregulated in response to injury/stroke, and inhibition of HDAC3 during 

this period has been shown to reduce levels of inflammatory cytokines (TNFα, IL-6, IL-1β) and neuronal 

death in these models. The beneficial effect appears to involve the modulation of the balance between 

activation states, away from the pro-inflammatory state and towards the pro-repair state [24]. The 
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modulation of macrophage activation state by HDAC3 involves the regulation of their metabolic state 

[29]. HDAC3-mediated repression restricts the expression of genes involved in the oxidation of fatty 

acids [4]. In response to NLRP3 activation, HDAC3 translocates to mitochondria to inactivate a key 

enzyme in fatty acid oxidation (HADHA) [29]. This restricts mitochondrial oxidative phosphorylation, 

requiring an upregulation of glycolytic activity. In macrophages, these metabolic adaptations are 

associated with increased production of the pro-inflammatory cytokine IL-1β. The metabolic 

reprograming by HDAC3 drives macrophages/microglia toward an M1-like pro-inflammatory state, 

which is associated with neuronal damage. Additionally, the inhibitor of NF-kB, IkBα plays a role in 

keeping HDAC3 localized within the cytoplasmic compartment [30]. The degradation of IkBα in response 

to an inflammatory stimulus allows HDAC3 to translocate to the nucleus and associate with chromatin, 

which can lead to the activation of pro-inflammatory NF-kB signaling. Therefore, the inhibition of HDAC3 

in the context of an inflammatory stimulus, such as an injury or exposure to toxic misfolded proteins, 

like Aβ, can prevent microglia/macrophages from adopting a state that will exacerbate inflammation 

and drive neuronal damage. This suggests that HDAC3 inhibitors may be particularly suited toward use 

in acute conditions during a defined window of heightened inflammation.  

 

APOE4 interactions: It has not been established whether ApoE status would impact the efficacy of 

HDAC3 inhibitors. One study found that ApoE4 was associated with increased nuclear localization of 

class II HDACs, but not of class I HDACs, such as HDAC3 [31].  

 

Aging and related health concerns:  HDAC3 inhibitors likely have the most utility in cancer. Cell type 

targeted inhibitors could benefit type 2 diabetes and atherosclerosis by modulating lipid metabolism.   

 

Types of evidence:  

 

• 6 studies assessing the role of HDAC3 as a prognostic factor in cancer 

• 2 gene association studies for HDAC3 SNPs in diabetes  

• Numerous laboratory studies 

 

Lifespan: UNCLEAR  

HDAC inhibitors have shown evidence of lifespan extension in animal models, as well as the induction of 

anti-aging phenotypes in a variety of models [32]. Lifespan extension has not been shown specifically for 

HDAC3 inhibition, but it has been shown to modulate pathways associated with aging, such as Klotho, 
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mTOR, and Nrf2 [33; 34], suggesting that HDAC3 activity may help tip the balance between healthy and 

unhealthy aging.  

 

Cancer: POTENTIAL BENEFIT (Preclinical)  

Cancer is the indication for which HDAC3 inhibitors currently have the most potential because the 

concern regarding off-target effects is generally lower. The epigenetic remodeling of cancer cells 

contributes to their ability to proliferate and survive [6]. Pan-HDAC inhibitors have been tested for 

cancer, however, very few have been approved for use in limited contexts due to their high level of side 

effects/toxicity. More selective HDAC inhibitors are thought to offer an improved therapeutic profile, 

but thus far, it has been difficult to develop selective inhibitors with good in vivo drug-like properties 

[35]. HDAC3 has emerged as one of the leading targets for this class of drugs, due to its association as a 

prognostic factor in a variety of cancers. It will likely be most effective as an adjunct, to augment the 

efficacy of other anti-cancer therapies. The development of HDAC3 inhibitors for cancer is an active area 

of research, with numerous research groups working on developing selective HDAC3 inhibitors [34; 35; 

36]. 

 

Breast cancer: ELEVATED HDAC3 IS A PROGNOSTIC FACTOR FOR WORSE SURVIVAL 

An analysis of HDAC expression in relation to clinicopathological features of disease progression 

including tissue from 238 patients with primary breast cancer found that HDAC3 expression was 

associated with more aggressive tumor type features [37]. These include less differentiated tumors as 

well as tumors with negative hormone receptor status. High expression of HDAC3 was associated with 

worse survival (Odds ratio [OR]: 10.752, 95% Confidence Interval [CI]1.211 to 95.500) in a cohort of 145 

patients with invasive ductal breast carcinoma [38]. HDAC3 was identified as one of the top 100 

prognostic factors for metastatic breast cancer using a machine learning approach [39]. Elevated 

cytoplasmic HDAC3 expression was found to be a prognostic factor toward worse overall survival 

(Hazard ratio [HR]: 1.948, 95% CI 1.089 to 3.486) based on tissue expression from 161 patients with 

breast invasive ductal carcinoma [40]. Additionally, high cytoplasmic HDAC3 was a prognostic factor for 

worse brain metastasis‐free survival (HR: 3.386, 95% CI 1.724 to 6.650).  

 

Gastric cancer: ELEVATED HDAC3 IS A PROGNOSTIC FACTOR FOR WORSE SURVIVAL 

Class 1 HDACs, 1, 2, and 3 have been shown to be elevated in gastric cancer tissue [41]. High HDAC3 

expression was associated with worse survival in 876 gastric cancer patients from the Probability 

GSE216326 dataset (HR:1.42, 95% CI 1.19 to 1.68). A similar association was seen in the SurvExpress 

https://www.alzdiscovery.org/


 

 

 

9 

Last updated on February 10, 2023  

 

database (n=57) [42]. HDAC3 inhibition shows anti-cancer potential in preclinical models of gastric 

cancer.  

 

Acute myeloid leukemia (AML): ELEVATED HDAC3 IS A PROGNOSTIC FACTOR FOR WORSE SURVIVAL 

A multi-dataset mining analysis including the Oncomine, UALCAN, and GEO cancer databases identified 

HDAC3 as a prognostic factor for survival in AML [43]. High HDAC3 expression was associated with a 

shorter survival time. The expression of HDAC3 varied across AML types, and those with Flt3 mutations 

tended to show higher levels. HDAC3 was correlated with the expression of genes associated with 

cancer cell growth and survival, including SLC25A5, NDUFA2, Cox4I1, and EIF3K. Additionally, HDAC3 was 

found to indirectly regulate cGMP-PKG signaling, and the expression levels of the tumor suppressor 

genes p21 and p53. Database analysis suggests that HDAC3 inhibition would inhibit the proliferation of 

cancer cells in AML.  

 

Diabetes: POTENTIAL BENEFIT DEPENDING ON CELL TYPES MODULATED (Preclinical) 

A community-based case-control study (n=568) in China assessed the contribution of SNPs in HDAC3 to 

the risk for developing type 2 diabetes [44]. The SNPs rs2547547 (G allele) and rs2530223 (C allele), 

were associated with increased odds ratios, 1.72 (95% CI 1.13 to 2.64) and 1.39 (95% CI 1.01 to 1.91), 

respectively. These SNPs are expected to result in increased HDAC3 activity. Meanwhile, the rs11741808 

SNP (G allele), which may lead to decreased HDAC3 activity, was associated with reduced risk (OR: 0.53, 

95% CI 0.35 to 0.81). A similar trend was seen with respect to the risk for ischemic stroke in patients 

with type 2 diabetes (n=1,726) where the HDAC3 rs2547547 G allele was more common in ischemic 

stroke cases, and the rs11741808 G allele was less common in cases [45]. The expression and activity of 

HDAC3 was shown to be significantly elevated in peripheral blood monocular cells (PBMCs) from 

patients with type 2 diabetes relative to controls (n=50)  [46]. Additionally, HDAC3 activity was 

correlated with clinical metabolic factors, including fasting glucose, insulin resistance (HOMA-IR), and 

glycated hemoglobin (HbA1c), as well as circulating pro-inflammatory markers (TNFα, IL-6).  

 

The effect of HDAC3 on diabetes risk may be related to its role in the regulation of lipid metabolism and 

levels of free fatty acids [44]. Though the effect of modulating HDAC3 activity on diabetes is likely to be 

complex depending on the cell types impacted. The loss of HDAC3 can promote both lipogenesis and 

PPAR-mediated beta oxidation of fatty acids [5]. In the liver, this tends to lead to an improvement in 

glucose tolerance in animal models, though the overall effect depends on the balance of these activities 

[3]. Since HDAC3 repression of these metabolic genes occurs in the context of multiprotein co-repressor 

complexes, the presence, absence, or modification state of these interacting partners may determine 
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the balance between lipid production (lipogenesis) and lipid use (beta oxidation) [3]. Insulin signaling 

has been shown to affect the repressive activity of some of these interacting proteins, thus altered 

insulin signaling in diabetes likely influences whether reducing HDAC3 activity is metabolically beneficial 

or harmful [3]. As noted, the effect of modulating HDAC3 also depends on the cell type. In contrast to 

the liver where the loss of HDAC3 tends to improve glucose tolerance, the loss of HDAC3 in the skeletal 

muscle results in impaired glucose tolerance and insulin resistance [4].  

 

In practice, HDAC3 inhibitors work systemically, impacting multiple cell types, such that the net effect 

may be different than what is seen with cell type specific deletion. Indeed, HDAC3 inhibitors have 

generally not significantly impacted measures of glucose homeostasis in animal models of diabetes [47; 

48]. Instead, HDAC3 inhibitors have shown benefits in reducing diabetes-related complications in these 

models. These effects are primarily mediated via the modulation of inflammatory and antioxidant 

pathways. Under physiological conditions, HDAC3 is important for the maintenance of endothelial cell 

integrity and function, in part, by regulating the production of nitric oxide [5]. Under conditions of 

stress, such as altered blood flow, HDAC3 expression and/or activity is increased in endothelial cells [5]. 

Blood flow disturbances and endothelial cell dysfunction are common in diabetes, which likely plays a 

role in the upregulation of HDAC3 in diabetes. However, due to the induction of endothelial nitric oxide 

synthetase (eNOS) uncoupling under diabetic/high glucose conditions, this normally protective 

mechanism becomes pathogenic [49]. Instead of producing nitric oxide, eNOS induces oxidative stress 

through the production of reactive oxygen species (ROS). Under these conditions, inhibiting HDAC3 

improves endothelial function by alleviating oxidative stress [50]. HDAC3 deficient cells also appear to 

be epigenetically primed to cope with higher levels of oxidative stress, through the activation of 

endogenous antioxidant pathways, such as Nrf2 [5]. In the db/db mouse model, treatment with RGFP-

966 (10 mg/kg s.c. every other day for 10 weeks) reduced oxidative stress, pro-inflammatory signaling, 

and promoted reendothelialization [50]. Similarly, elevated HDAC3 expression was found to be 

associated with diabetic retinopathy in streptozotocin-induced diabetic mice, and treatment with RGFP-

966 (10 mg/kg i.p. every 3 days for 12 weeks) reduced oxidative stress and retinal cell death in this 

model [47]. RGFP-966 also alleviated oxidative stress and NLRP3-mediated inflammation in mouse 

retinal ganglion cells under high glucose conditions [51]. RGFP-966 (10 mg/kg i.p. for 10 days) also 

showed improved endothelial integrity at the BBB resulting in reduced BBB permeability and increased 

Nrf2 antioxidant capacity in db/db mice [48].  

Elevated HDAC3 activity appears to be particularly detrimental in the context of diabetes, such that 

HDAC3 inhibition shows potential to alleviate a variety of diabetes-associated complications, at least in 

animal models. Preferential targeting of particular cell types would likely improve the therapeutic utility 
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of HDAC3 inhibitors for diabetes. Similar to other conditions, targeting the factors that lead to an 

elevation in HDAC3 in the affected cell types would likely be a safer approach.  

 

Atherosclerosis: POTENTIAL BENEFIT DEPENDING ON CELL TYPES MODULATED (Preclinical) 

HDAC3 can influence atherosclerosis through its regulation of gene networks involved in lipid 

metabolism and of those involved in immune activation [5]. In this way, changes in HDAC3 activity can 

impact levels of circulating lipids, as well as the immune response toward atherosclerotic plaques. 

However, due to the cell-type specific activity of HDAC3, the loss of HDAC3 activity in different cell types 

can result in different physiological effects. This is related to the preferential incorporation of HDAC3 

into particular co-repressor complexes in different cell types, as well as differential expression of 

transcription factors. For example, HDAC3 appears to primarily interact with the nuclear receptor co-

repressor (NCoR) complex in liver cells [3]. The loss of HDAC3 results in the induction of lipogenesis, 

leading to the accumulation of fat within the liver, which can result in hepatic steatosis [3; 4]. In aged 

mice, reduced HDAC3 chromatin occupancy, leading to de-repression of PPAR and LXR genes may 

contribute to the development of aging-related hepatic steatosis [3]. The loss of HDAC3 in the heart can 

also lead to cardiac lipid accumulation [4]. Due to its role in promoting endothelial cell survival, the loss 

of HDAC3 in endothelial cells may exacerbate atherosclerosis [5].  

In contrast, reducing HDAC3 activity in macrophages and intestinal enterocytes may be 

atheroprotective. Enhanced PPAR-mediated lipid oxidation stemming from the loss of HDAC3 in 

enterocytes protects mice against high-fat diet-induced obesity and dyslipidemia [4]. HDAC3 also 

controls the inflammatory response of macrophages, which influences the stability of atherosclerotic 

plaques [5]. HDAC3 inhibits the TGF1β mediated alternative activation phenotype in macrophages, 

which is associated with wound healing, and instead promotes a pro-inflammatory state characterized 

by NF-kB and NLRP3 signaling. TGF1β acts as an anti-atherosclerotic cytokine which promotes an 

increase in collagen production and plaque stability [52]. Therefore, high HDAC3 shifts the balance of 

macrophage activation toward a state which destabilizes plaques. In support of the relevance of these 

preclinical findings, HDAC3 was found to be specifically upregulated in ruptured human atherosclerotic 

lesions, and was inversely associated with levels of TGF1β in this tissue [53].  

These studies suggest that HDAC3 inhibition could potentially benefit dyslipidemia and/or 

atherosclerosis if done in a targeted manner, whereby the drug was targeted toward particular cell 

types.  
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Kidney disease: POTENTIAL BENEFIT IN FIBROTIC RENAL CELLS (Preclinical)  

HDAC3 is essential for kidney development, but altered renal HDAC activity is a common feature of 

kidney disease [54]. The role of HDAC3 in driving kidney fibrosis provides a clear example of the cell type 

and context-dependent specificity of HDAC3 activity. In the mouse kidney, HDAC3 was found to be 

elevated in response to TGF1β-mediated pro-fibrotic signaling [33]. Klotho is highly enriched in the 

kidneys and acts as a renoprotective protein, in part through the mitigation of oxidative stress and 

inflammatory cell damage. Klotho expression has been shown to be reduced in the context of kidney 

disease. HDAC3 is a negative regulator of Klotho, such that the elevation of HDAC3 under fibrotic 

conditions results in the inhibition of Klotho-mediated renoprotection, and the advancement of tissue 

damage in the kidney [33]. In this fibrotic environment, HDAC3 inhibition using RGFP-966 (10 mg/kg s.c.) 

has been found to mitigate fibrotic pathology by allowing for the de-repression of Klotho.  

 

Infection: POTENTIAL MIXED EFFECTS DEPENDING ON PATHOGEN AND CELL TYPE (Preclinical) 

HDAC3 is an important regulator of innate and adaptive immune cell activation programs. Depending on 

the pathogen and the cell type, HDAC3 could facilitate a response that promotes either pathogen 

clearance or maintenance. Type 1 interferons (IFNs) are involved in innate immune responses to clear 

pathogens. HDAC3 promotes productive antiviral innate immune responses through the production of 

IFNs, via modulation of several transcription factors, including through the deacetylation of TBK1, which 

activates Jak/Stat signaling [55; 56]. In mice, the loss of HDAC3 in macrophages allowed for uncontrolled 

viral replication of the RNA viruses vesicular stomatitis virus, a mouse adapted H1N1 influenza virus 

(PR8), and the WSN influenza virus [56]. In the adaptive immune system, HDAC3 is involved in regulating 

the balance between short lived cytotoxic effector CD8 T cells and long-term memory CD8 T cells [57]. 

HDAC3 promotes the development of long-term memory cells at the expense of short-term effector 

cells. Consequently, HDAC3 inhibitors, such as RGFP-966 shift this balance in the other direction. While 

the cytotoxic T cells are important for mediating acute pathogen clearance, the absence of memory cells 

prevents the body from developing immunity toward that antigen/pathogen upon repeated exposure.  

However, particular pathogens have been identified for which HDAC3 activity hinders clearance. The 

hepatitis C virus (HCV) maintains infectivity through the use of lipoviral particles [58]. Apo-A1, a 

component of HDL particles is a host-derived component of these HCV lipoviral particles. HDAC3 has 

been implicated as a causal factor in the variation of HDL across mouse strains [59]. In HCV infected 

cultured liver cells, the inhibition of HDAC3 with RGFP-966 inhibited HCV replication, in part, through the 

downregulation of Apo-A1 levels [58]. The use of HDAC3 inhibitors has also been proposed as part of a 

‘shock and kill’ strategy towards HIV [60]. Traditional anti-HIV drugs cannot eliminate latent virus. The 

inhibition of HDAC3 can reactivate latent HIV, allowing it to be targeted by anti-HIV drugs. Of course, in 
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the absence of an effective anti-viral treatment, the reactivation of latent HIV or other viruses with 

HDAC3 inhibitors, coupled with the reduction in IFN production following HDAC3 inhibition poses the 

risk for an uncontrolled active infection.  

The microbiome, through the production of SCFAs, may help regulate immune responses to pathogens 

through the regulation of HDAC3. In mice, the HDAC3 inhibiting SCFA, butyrate, was shown to promote 

the differentiation of macrophages into a state with enhanced bactericidal capacity [34].  

Together these studies speak to the complexity of HDAC3 in the regulation of immune system 

responses, resulting in highly context-dependent effects.  

 

Arthritis and autoimmunity:  POTENTIAL MIXED EFFECTS DEPENDING ON CELL TYPE (Preclinical) 

The contribution of HDAC3 to arthritis is unclear based on biomarker data from patients with 

rheumatoid arthritis and osteoarthritis. Several studies have found an imbalance between HDAC and 

HAT activity in arthritis patients, though the direction varied across studies [61]. HDAC3 can promote the 

activation of pro-inflammatory signaling in innate immune cells, but is also involved in the induction of 

tolerance promoting regulatory T cells [29; 62]. It is possible that increased HDAC3 activity drives 

increased inflammation from macrophages, while decreased HDAC3 in T cells results in a loss of self-

tolerance. Therefore, HDAC3 may mediate multiple, potentially opposing effects, in different cell types, 

which may account for the discrepancies across studies. An analysis of synovial fluid from 18 patients 

with rheumatoid arthritis found that HDAC3-mediated type 1 interferon production and downstream 

Stat1 signaling contributed to joint inflammation [63]. Meanwhile, a study in 96 participants found that 

HDAC3 activity was reduced in PBMCs from patients with rheumatoid arthritis relative to controls, 

resulting in an imbalance between HAT and HDAC activity [61].  

In a case-control study including 419 participants of Chinese Han descent, the presence of the T allele in 

the rs2530223 SNP in HDAC3 was associated with 1.472-fold (95% CI 1.100 to 1.969) increased risk for 

primary immune thrombocytopenia, which is an autoimmune disorder involving the immune-mediated 

loss of platelets [64].  

HDAC3 is implicated in autoimmunity more broadly due to its role in regulating the expression of FoxP3, 

which promotes the immunosuppressive activity of regulatory T cells by inhibiting their production of IL-

2 [62]. As such, the loss of HDAC3 interferes with mechanisms of self-tolerance. HDAC3 also appears to 

play a role in the maintenance of tolerance to the commensal bacteria that make up the microbiome. In 

mice, the loss of HDAC3 in epithelial cells resulted in an overproduction of commensal-specific pro-

inflammatory Th17 CD4 T cells coupled with a loss of commensal-specific T regulatory cells, ultimately 

leading to inflammatory bowel disease [65]. HDAC3 may also play a role in the repair of intestinal 

epithelial cells. The levels of microbiome-produced SCFAs that have HDAC3 activating activity were 
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found to be reduced in patients with ulcerative colitis [20]. In mice, this induction of HDAC3 was 

necessary to facilitate repair and recovery to intestinal damage [20]. These studies highlight the 

importance of HDAC3 activity in intestinal epithelial cells to protect against inflammatory damage, 

however, in other cell types, such as macrophages, the microbiome-mediated reduction in HDAC3 

activity helps prevent inflammation [34]. As such, the therapeutic efficacy of modulating HDAC3 in 

arthritis, or other autoimmune conditions will likely depend on the cell types that are preferentially 

impacted.  

 

Safety:  Selective HDAC3 inhibitors suitable for clinical use have not been developed. Animal studies 

suggest acute HDAC3 inhibition is likely safe, but long-term safety is unknown. The safety and efficacy 

profile will likely vary across drugs in this class.  

 

Types of evidence:   

• Numerous laboratory studies 

 

HDAC3 inhibitors have not yet been clinically tested. Most of the HDAC3 inhibitors developed to date 

have poor pharmacokinetic drug properties and/or lack strong specificity for HDAC3 [7]. The specificity 

profile is considered to be a key attribute for the prospective safety and tolerability of the drug, as 

clinically tested pan-HDAC inhibitors have shown high toxicity in cancer patients [36]. RGFP-966, which 

shows only modest selectivity for HDAC3 has been the most widely used HDAC3 inhibitor for in vivo 

studies to date [2]. While evidence of toxicity has not been reported, most studies use acute treatment 

for less than one month in duration, and do not include extensive safety measures as part of the study 

design. Similarly, other relatively specific HDAC3 inhibitors that have been tested in vivo in rodents, such 

as PT3 and 4e, have not shown evidence of organ toxicity with acute administration [13; 35]. These 

studies suggest that acute use of HDAC3 inhibitors is likely to show better safety and tolerability 

compared with pan-HDAC inhibitors, however, the safety profile with long-term use has not been 

established.  

 

Due to the embryonic lethality of HDAC3 knockout mice, genetic studies use conditional deletion 

strategies, typically in a particular cell type of interest. These studies indicate that the modulation of 

HDAC3 can have profoundly different effects in different cell types and under different physiological and 

pathological conditions [4; 5]. This raises the potential for a high degree of on-target side effects with 

the use of systemic HDAC3 inhibitors. As such, it will be imperative to understand which cell types in a 

given condition show evidence of elevated/dysfunctional HDAC3 activity. In this way, HDAC3 drugs can 
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be designed to preferentially impact the cell types of interest, either through the modification of the 

chemical or binding properties of the drug, the route of administration, inclusion of a cell-targeted 

delivery vehicle, or through the targeting of specific HDAC3 protein-protein interactions. Alternatively, 

HDAC3 activity could be modulated in an indirect manner by instead targeting specific proteins that 

interact with HDAC3 as part of a repressive complex in a given cell type, or those which produce the 

post-translational modifications that alter HDAC3 localization or activity.  

 

Due to the role of HDAC3 in regulating immunity, chronic HDAC3 inhibition poses the risk for 

immunosuppression or altered infection control.   

 

Drug interactions: Specific interactions have not been established, since HDAC3 inhibitors have not yet 

been optimized for clinical testing. However, they may interact with similar classes of drugs as currently 

available HDAC inhibitors, such as antidepressants, anticoagulants, and other HDAC inhibitors (valproic 

acid WebMD) (vorinostat FDA label).  

 

Sources and dosing:   

 

HDAC3 inhibitors with good selectivity, specificity, and pharmacokinetic properties suitable for clinical 

use have not yet been developed, however, this is an active area of research. The HDAC3 inhibitor RGFP-

966 is available for research use from commercial suppliers.  

 

Research underway:   

 

Numerous groups are actively working to develop specific HDAC3 inhibitors with the potential for 

clinical utility. There are efforts to develop these compounds for use in cancer as well as BBB penetrant 

compounds for use in neurodegenerative disease [13; 35; 66]. HDAC3-specific PROTACs are being 

developed for cancer [51].  

 

Search terms:  

Pubmed, Google:  HDAC3 Inhibitors, RGFP-966 

• Alzheimer’s disease, neurodegeneration, cognition, SNPs, lifespan, aging, cancer, inflammation, 

diabetes, cardiovascular, microbiome, infection 
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Websites visited for HDAC3 inhibitors: 

• Drugs.com (Voronistat)  

• WebMD.com (Valproic acid) 

• PubChem (RGFP-966) 

 

References: 

1. Yang XJ, Seto E (2007) HATs and HDACs: from structure, function and regulation to novel strategies for therapy and 
prevention. Oncogene 26, 5310-5318https://pubmed.ncbi.nlm.nih.gov/17694074/. 

2. D'Mello SR (2020) Histone deacetylase-3: Friend and foe of the brain. Experimental biology and medicine (Maywood, NJ) 
245, 1130-1141https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400723/. 

3. Liang N, Jakobsson T, Fan R et al. (2019) The Nuclear Receptor-Co-repressor Complex in Control of Liver Metabolism and 
Disease. Frontiers in endocrinology 10, 411https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6606711/. 

4. Dávalos-Salas M, Mariadason JM, Watt MJ et al. (2020) Molecular regulators of lipid metabolism in the intestine - 
Underestimated therapeutic targets for obesity? Biochemical pharmacology 178, 
114091https://pubmed.ncbi.nlm.nih.gov/32535104/. 

5. Jiang LP, Yu XH, Chen JZ et al. (2022) Histone Deacetylase 3: A Potential Therapeutic Target for Atherosclerosis. Aging 
and disease 13, 773-786https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9116907/. 

6. Rahbari R, Rasmi Y, Khadem-Ansari MH et al. (2022) The role of histone deacetylase 3 in breast cancer. Medical oncology 
(Northwood, London, England) 39, 84https://pubmed.ncbi.nlm.nih.gov/35578147/. 

7. Moreno-Yruela C, Olsen CA (2022) Determination of Slow-Binding HDAC Inhibitor Potency and Subclass Selectivity. ACS 
medicinal chemistry letters 13, 779-785https://pubmed.ncbi.nlm.nih.gov/35586419/. 

8. Janczura KJ, Volmar CH, Sartor GC et al. (2018) Inhibition of HDAC3 reverses Alzheimer's disease-related pathologies in 
vitro and in the 3xTg-AD mouse model. Proceedings of the National Academy of Sciences of the United States of America 
115, E11148-e11157https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6255210/. 

9. Kebir O, Chaumette B, Fatjó-Vilas M et al. (2014) Family-based association study of common variants, rare mutation 
study and epistatic interaction detection in HDAC genes in schizophrenia. Schizophrenia research 160, 97-
103https://pubmed.ncbi.nlm.nih.gov/25445625/. 

10. Jia X, Zhang T, Li L et al. (2016) Two-stage additional evidence support association of common variants in the HDAC3 
with the increasing risk of schizophrenia susceptibility. American journal of medical genetics Part B, Neuropsychiatric 
genetics : the official publication of the International Society of Psychiatric Genetics 171, 1105-
1111https://pubmed.ncbi.nlm.nih.gov/27573569/. 

11. Ciuculete DM, Boström AE, Voisin S et al. (2017) A methylome-wide mQTL analysis reveals associations of methylation 
sites with GAD1 and HDAC3 SNPs and a general psychiatric risk score. Translational psychiatry 7, 
e1002https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545735/. 

12. Anderson KW, Chen J, Wang M et al. (2015) Quantification of histone deacetylase isoforms in human frontal cortex, 
human retina, and mouse brain. PloS one 10, e0126592https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4427357/. 

https://www.alzdiscovery.org/
https://www.drugs.com/mtm/vorinostat.html
https://www.webmd.com/drugs/2/drug-9702-19/depakene-oral/valproic-acid-oral/details
https://pubchem.ncbi.nlm.nih.gov/compound/rgfp966
https://pubmed.ncbi.nlm.nih.gov/17694074/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6606711/
https://pubmed.ncbi.nlm.nih.gov/32535104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9116907/
https://pubmed.ncbi.nlm.nih.gov/35578147/
https://pubmed.ncbi.nlm.nih.gov/35586419/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6255210/
https://pubmed.ncbi.nlm.nih.gov/25445625/
https://pubmed.ncbi.nlm.nih.gov/27573569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545735/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4427357/


 

 

 

17 

Last updated on February 10, 2023  

 

13. Pulya S, Mahale A, Bobde Y et al. (2021) PT3: A Novel Benzamide Class Histone Deacetylase 3 Inhibitor Improves 
Learning and Memory in Novel Object Recognition Mouse Model. ACS chemical neuroscience 12, 883-
892https://pubmed.ncbi.nlm.nih.gov/33577290/. 

14. Louis Sam Titus ASC, Sharma D, Kim MS et al. (2019) The Bdnf and Npas4 genes are targets of HDAC3-mediated 
transcriptional repression. BMC neuroscience 20, 65https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6935488/. 

15. Zhu X, Wang S, Yu L et al. (2017) HDAC3 negatively regulates spatial memory in a mouse model of Alzheimer's disease. 
Aging cell 16, 1073-1082https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5595690/. 

16. Rumbaugh G, Sillivan SE, Ozkan ED et al. (2015) Pharmacological Selectivity Within Class I Histone Deacetylases Predicts 
Effects on Synaptic Function and Memory Rescue. Neuropsychopharmacology : official publication of the American College 
of Neuropsychopharmacology 40, 2307-2316https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4538358/. 

17. Krishna K, Behnisch T, Sajikumar S (2016) Inhibition of Histone Deacetylase 3 Restores Amyloid-β Oligomer-Induced 
Plasticity Deficit in Hippocampal CA1 Pyramidal Neurons. Journal of Alzheimer's disease : JAD 51, 783-
791https://pubmed.ncbi.nlm.nih.gov/26890755/. 

18. Wei Z, Meng X, El Fatimy R et al. (2020) Environmental enrichment prevents Aβ oligomer-induced synaptic dysfunction 
through mirna-132 and hdac3 signaling pathways. Neurobiology of disease 134, 
104617https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7243177/. 

19. Keiser AA, Kramár EA, Dong T et al. (2021) Systemic HDAC3 inhibition ameliorates impairments in synaptic plasticity 
caused by simulated galactic cosmic radiation exposure in male mice. Neurobiology of learning and memory 178, 
107367https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8456980/. 

20. Wu SE, Hashimoto-Hill S, Woo V et al. (2020) Microbiota-derived metabolite promotes HDAC3 activity in the gut. 
Nature 586, 108-112https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7529926/. 

21. Liu J, Jin Y, Ye Y et al. (2021) The Neuroprotective Effect of Short Chain Fatty Acids Against Sepsis-Associated 
Encephalopathy in Mice. Frontiers in immunology 12, 626894https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7876449/. 

22. Xia M, Zhao Q, Zhang H et al. (2017) Proteomic Analysis of HDAC3 Selective Inhibitor in the Regulation of Inflammatory 
Response of Primary Microglia. Neural plasticity 2017, 6237351https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5331322/. 

23. Lu J, Huang X, Deng A et al. (2022) miR-452-3p Targets HDAC3 to Inhibit p65 Deacetylation and Activate the NF-κB 
Signaling Pathway in Early Brain Injury after Subarachnoid Hemorrhage. Neurocritical care 37, 558-
571https://pubmed.ncbi.nlm.nih.gov/35641805/. 

24. Zhao Y, Mu H, Huang Y et al. (2022) Microglia-specific deletion of histone deacetylase 3 promotes inflammation 
resolution, white matter integrity, and functional recovery in a mouse model of traumatic brain injury. Journal of 
neuroinflammation 19, 201https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9357327/. 

25. Fang H, Li HF, He MH et al. (2021) HDAC3 Downregulation Improves Cerebral Ischemic Injury via Regulation of the 
SDC1-Dependent JAK1/STAT3 Signaling Pathway Through miR-19a Upregulation. Molecular neurobiology 58, 3158-
3174https://pubmed.ncbi.nlm.nih.gov/33634377/. 

26. Matheson R, Chida K, Lu H et al. (2020) Neuroprotective Effects of Selective Inhibition of Histone Deacetylase 3 in 
Experimental Stroke. Translational stroke research 11, 1052-1063https://pubmed.ncbi.nlm.nih.gov/32016769/. 

https://www.alzdiscovery.org/
https://pubmed.ncbi.nlm.nih.gov/33577290/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6935488/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5595690/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4538358/
https://pubmed.ncbi.nlm.nih.gov/26890755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7243177/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8456980/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7529926/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7876449/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5331322/
https://pubmed.ncbi.nlm.nih.gov/35641805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9357327/
https://pubmed.ncbi.nlm.nih.gov/33634377/
https://pubmed.ncbi.nlm.nih.gov/32016769/


 

 

 

18 

Last updated on February 10, 2023  

 

27. Zhang MJ, Zhao QC, Xia MX et al. (2020) The HDAC3 inhibitor RGFP966 ameliorated ischemic brain damage by 
downregulating the AIM2 inflammasome. FASEB journal : official publication of the Federation of American Societies for 
Experimental Biology 34, 648-662https://pubmed.ncbi.nlm.nih.gov/31914678/. 

28. Lu H, Ashiqueali R, Lin CI et al. (2023) Histone Deacetylase 3 Inhibition Decreases Cerebral Edema and Protects the 
Blood-Brain Barrier After Stroke. Molecular neurobiology 60, 235-
246https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9758108/. 

29. Chi Z, Chen S, Xu T et al. (2020) Histone Deacetylase 3 Couples Mitochondria to Drive IL-1β-Dependent Inflammation by 
Configuring Fatty Acid Oxidation. Molecular cell 80, 43-58.e47https://pubmed.ncbi.nlm.nih.gov/32937100/. 

30. Gao Z, He Q, Peng B et al. (2006) Regulation of nuclear translocation of HDAC3 by IkappaBalpha is required for tumor 
necrosis factor inhibition of peroxisome proliferator-activated receptor gamma function. The Journal of biological 
chemistry 281, 4540-4547https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1447600/. 

31. Sen A, Nelson TJ, Alkon DL (2015) ApoE4 and Aβ Oligomers Reduce BDNF Expression via HDAC Nuclear Translocation. 
The Journal of neuroscience : the official journal of the Society for Neuroscience 35, 7538-
7551https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6705431/. 

32. McIntyre RL, Daniels EG, Molenaars M et al. (2019) From molecular promise to preclinical results: HDAC inhibitors in 
the race for healthy aging drugs. EMBO molecular medicine 11, 
e9854https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6728603/. 

33. Chen F, Gao Q, Wei A et al. (2021) Histone deacetylase 3 aberration inhibits Klotho transcription and promotes renal 
fibrosis. Cell death and differentiation 28, 1001-1012https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7937860/. 

34. Schulthess J, Pandey S, Capitani M et al. (2019) The Short Chain Fatty Acid Butyrate Imprints an Antimicrobial Program 
in Macrophages. Immunity 50, 432-445.e437https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6382411/. 

35. Pulya S, Patel T, Paul M et al. (2022) Selective inhibition of histone deacetylase 3 by novel hydrazide based small 
molecules as therapeutic intervention for the treatment of cancer. European journal of medicinal chemistry 238, 
114470https://pubmed.ncbi.nlm.nih.gov/35635949/. 

36. Xiao Y, Wang J, Zhao LY et al. (2020) Discovery of histone deacetylase 3 (HDAC3)-specific PROTACs. Chemical 
communications (Cambridge, England) 56, 9866-9869https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7654701/. 

37. Müller BM, Jana L, Kasajima A et al. (2013) Differential expression of histone deacetylases HDAC1, 2 and 3 in human 
breast cancer--overexpression of HDAC2 and HDAC3 is associated with clinicopathological indicators of disease 
progression. BMC cancer 13, 215https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3646665/. 

38. Cui Z, Xie M, Wu Z et al. (2018) Relationship Between Histone Deacetylase 3 (HDAC3) and Breast Cancer. Medical 
science monitor : international medical journal of experimental and clinical research 24, 2456-
2464https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5935015/. 

39. Mirsadeghi L, Haji Hosseini R, Banaei-Moghaddam AM et al. (2021) EARN: an ensemble machine learning algorithm to 
predict driver genes in metastatic breast cancer. BMC medical genomics 14, 
122https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8105935/. 

40. Ma L, Qi L, Li S et al. (2020) Aberrant HDAC3 expression correlates with brain metastasis in breast cancer patients. 
Thoracic cancer 11, 2493-2505https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7471029/. 

https://www.alzdiscovery.org/
https://pubmed.ncbi.nlm.nih.gov/31914678/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9758108/
https://pubmed.ncbi.nlm.nih.gov/32937100/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1447600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6705431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6728603/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7937860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6382411/
https://pubmed.ncbi.nlm.nih.gov/35635949/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7654701/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3646665/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5935015/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8105935/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7471029/


 

 

 

19 

Last updated on February 10, 2023  

 

41. Weichert W (2009) HDAC expression and clinical prognosis in human malignancies. Cancer letters 280, 168-
176https://pubmed.ncbi.nlm.nih.gov/19103471/. 

42. Wu SM, Jan YJ, Tsai SC et al. (2022) Targeting histone deacetylase-3 blocked epithelial-mesenchymal plasticity and 
metastatic dissemination in gastric cancer. Cell biology and toxicologyhttps://pubmed.ncbi.nlm.nih.gov/34973135/. 

43. Li M, Lan F, Li C et al. (2022) Expression and Regulation Network of HDAC3 in Acute Myeloid Leukemia and the 
Implication for Targeted Therapy Based on Multidataset Data Mining. Computational and mathematical methods in 
medicine 2022, 4703524https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8966751/. 

44. Zeng Z, Liao R, Yao Z et al. (2014) Three single nucleotide variants of the HDAC gene are associated with type 2 diabetes 
mellitus in a Chinese population: a community-based case-control study. Gene 533, 427-
433https://pubmed.ncbi.nlm.nih.gov/24120624/. 

45. Chiou HY, Bai CH, Lien LM et al. (2021) Interactive Effects of a Combination of the HDAC3 and HDAC9 Genes with 
Diabetes Mellitus on the Risk of Ischemic Stroke. Thrombosis and haemostasis 121, 396-
404https://pubmed.ncbi.nlm.nih.gov/32961570/. 

46. Sathishkumar C, Prabu P, Balakumar M et al. (2016) Augmentation of histone deacetylase 3 (HDAC3) epigenetic 
signature at the interface of proinflammation and insulin resistance in patients with type 2 diabetes. Clinical epigenetics 8, 
125https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122206/. 

47. Jiang Y, Luo B (2023) Histone deacetylase 3 inhibitor attenuates diabetic retinopathy in mice. Journal of 
neurophysiology 129, 177-183https://pubmed.ncbi.nlm.nih.gov/36541629/. 

48. Zhao Q, Zhang F, Yu Z et al. (2019) HDAC3 inhibition prevents blood-brain barrier permeability through Nrf2 activation 
in type 2 diabetes male mice. Journal of neuroinflammation 16, 
103https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6525453/. 

49. Thum T, Fraccarollo D, Schultheiss M et al. (2007) Endothelial nitric oxide synthase uncoupling impairs endothelial 
progenitor cell mobilization and function in diabetes. Diabetes 56, 666-674https://pubmed.ncbi.nlm.nih.gov/17327434/. 

50. Huang S, Chen G, Sun J et al. (2021) Histone deacetylase 3 inhibition alleviates type 2 diabetes mellitus-induced 
endothelial dysfunction via Nrf2. Cell communication and signaling : CCS 19, 
35https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7977318/. 

51. Yu D, Tang Q, Liu L et al. (2022) HDAC3 Inhibition Alleviates High-Glucose-Induced Retinal Ganglion Cell Death through 
Inhibiting Inflammasome Activation. BioMed research international 2022, 
4164824https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9420628/. 

52. Toma I, McCaffrey TA (2012) Transforming growth factor-β and atherosclerosis: interwoven atherogenic and 
atheroprotective aspects. Cell and tissue research 347, 155-175https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915479/. 

53. Hoeksema MA, Gijbels MJ, Van den Bossche J et al. (2014) Targeting macrophage Histone deacetylase 3 stabilizes 
atherosclerotic lesions. EMBO molecular medicine 6, 1124-
1132https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197860/. 

54. Zhang L, Cao W (2022) Histone deacetylase 3 (HDAC3) as an important epigenetic regulator of kidney diseases. Journal 
of molecular medicine (Berlin, Germany) 100, 43-51https://pubmed.ncbi.nlm.nih.gov/34698870/. 

https://www.alzdiscovery.org/
https://pubmed.ncbi.nlm.nih.gov/19103471/
https://pubmed.ncbi.nlm.nih.gov/34973135/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8966751/
https://pubmed.ncbi.nlm.nih.gov/24120624/
https://pubmed.ncbi.nlm.nih.gov/32961570/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122206/
https://pubmed.ncbi.nlm.nih.gov/36541629/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6525453/
https://pubmed.ncbi.nlm.nih.gov/17327434/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7977318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9420628/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915479/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4197860/
https://pubmed.ncbi.nlm.nih.gov/34698870/


 

 

 

20 

Last updated on February 10, 2023  

 

55. Tang JL, Yang Q, Xu CH et al. (2021) Histone deacetylase 3 promotes innate antiviral immunity through deacetylation of 
TBK1. Protein & cell 12, 261-278https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018997/. 

56. Yang L, Chen S, Zhao Q et al. (2022) Histone deacetylase 3 contributes to the antiviral innate immunity of macrophages 
by interacting with FOXK1 to regulate STAT1/2 transcription. Cell reports 38, 
110302https://pubmed.ncbi.nlm.nih.gov/35081346/. 

57. Tay RE, Olawoyin O, Cejas P et al. (2020) Hdac3 is an epigenetic inhibitor of the cytotoxicity program in CD8 T cells. The 
Journal of experimental medicine 217https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7336313/. 

58. Zhou Y, Wang Q, Yang Q et al. (2018) Histone Deacetylase 3 Inhibitor Suppresses Hepatitis C Virus Replication by 
Regulating Apo-A1 and LEAP-1 Expression. Virologica Sinica 33, 418-
428https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6235766/. 

59. Langfelder P, Castellani LW, Zhou Z et al. (2012) A systems genetic analysis of high density lipoprotein metabolism and 
network preservation across mouse models. Biochimica et biophysica acta 1821, 435-
447https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3265689/. 

60. Barton KM, Archin NM, Keedy KS et al. (2014) Selective HDAC inhibition for the disruption of latent HIV-1 infection. 
PloS one 9, e102684https://pubmed.ncbi.nlm.nih.gov/25136952/. 

61. Li Y, Zhou M, Lv X et al. (2018) Reduced Activity of HDAC3 and Increased Acetylation of Histones H3 in Peripheral Blood 
Mononuclear Cells of Patients with Rheumatoid Arthritis. Journal of immunology research 2018, 
7313515https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6192092/. 

62. Wang L, Liu Y, Han R et al. (2015) FOXP3+ regulatory T cell development and function require histone/protein 
deacetylase 3. The Journal of clinical investigation 125, 1111-
1123https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4362235/. 

63. Angiolilli C, Kabala PA, Grabiec AM et al. (2017) Histone deacetylase 3 regulates the inflammatory gene expression 
programme of rheumatoid arthritis fibroblast-like synoviocytes. Annals of the rheumatic diseases 76, 277-
285https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5264225/. 

64. Liu Y, Wang Y, Zhang C et al. (2022) HDAC3 single-nucleotide polymorphism rs2530223 is associated with increased 
susceptibility and severity of primary immune thrombocytopenia. International journal of laboratory hematology 44, 875-
882https://pubmed.ncbi.nlm.nih.gov/35484920/. 

65. Eshleman EM, Shao TY, Woo V et al. (2023) Intestinal epithelial HDAC3 and MHC class II coordinate microbiota-specific 
immunity. The Journal of clinical investigationhttps://pubmed.ncbi.nlm.nih.gov/36602872/. 

66. Kumbhar N, Nimal S, Barale S et al. (2022) Identification of novel leads as potent inhibitors of HDAC3 using ligand-
based pharmacophore modeling and MD simulation. Scientific reports 12, 
1712https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8810932/. 

 

 

https://www.alzdiscovery.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018997/
https://pubmed.ncbi.nlm.nih.gov/35081346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7336313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6235766/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3265689/
https://pubmed.ncbi.nlm.nih.gov/25136952/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6192092/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4362235/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5264225/
https://pubmed.ncbi.nlm.nih.gov/35484920/
https://pubmed.ncbi.nlm.nih.gov/36602872/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8810932/


 

 

 

21 

Last updated on February 10, 2023  

 

Disclaimer: Cognitive Vitality Reports® do not provide, and should not be used for, medical 

advice, diagnosis, or treatment. You should consult with your healthcare providers when 

making decisions regarding your health. Your use of these reports constitutes your agreement 

to the Terms & Conditions. 

 

If you have suggestions for drugs, drugs-in-development, supplements, nutraceuticals, or 

food/drink with neuroprotective properties that warrant in-depth reviews by ADDF’s Aging and 

Alzheimer’s Prevention Program, please contact INFO@alzdiscovery.org. To view our official 

ratings, visit Cognitive Vitality’s Rating page. 

 
  

https://www.alzdiscovery.org/
https://www.alzdiscovery.org/terms-and-conditions
mailto:INFO@alzdiscovery.org
https://www.alzdiscovery.org/cognitive-vitality/ratings

