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Part 1 



Histone deacetylase (HDAC) =  

Lysine deacetylase (KDAC)  

Compacted chromatin Relaxed chromatin 

 Removes acetyl groups from histones 

 Repress gene expression 

 Recently HDACs are called lysine deacetylases (KDAC) to 

describe their function rather than their targets. 



HDAC classification 

Haberland, M. et al. Nat Rev Genet 2009 



HDAC inhibitors : Four classes 

FDA approval 

FDA approval 



Classes of HDAC inhibitors 

FDA approval 

FDA approval 

FDA approval 



Pharmacophores of HDAC inhibitors  

 Zinc-dependent  HDAC inhibitors have common 

pharmacophores consisting of three distinct domains. 

(SAHA) (PXD-101) 

(MGCD0103

) 

(MS-275) 



SAHA inhibits HDAC activity  
by binding to the pocket of the catalytic site. 

Pink : zinc atom 

Richon VM.  

British J of Cancer, 2006 

Approved by the USA FDA 
Fail to show efficacy in treating leukaemia 

SAHA binds to the active site of HDAC 

SAHA acts as a chelator for zinc ions 



Natural HDAC inhibitors 

Garlic  Broccoli and broccoli sprouts               Blueberries 

Grapes                                                                     Black tea  



Natural product HDAC inhibitors 

  Many HDAC inhibitors are of natural origin. 

 



Gallic acid reduces elevated blood pressure in 

NAME-induced hypertensive mice 



Journal of Hypertension, 2017 



HDAC inhibitors in cardiac 

hypertrophy and fibrosis: 

Class I, class IIa HDAC inhibitor (Valproic acid) 

Class I, class IIa/b, class IV HDAC inhibitor (TSA) 

HDAC1- and HDAC2-selective inhibitor (SK7041) 

 

Part 2 



Physiological vs Pathological Hypertrophy 

Maillet  M et al. Nat Rev Mol Cell Biol, 2013 

Chronic hypertension 

Valvular stenosis 

Myocardial infarction 

Dilated cardiomyopathy 





HDAC inhibitors 



Inhibition of histone deacetylation blocks cardiac 

hypertrophy induced by angiotensin II Infusion and aortic 

banding (Kee et al., Circulation, 2006;113:51-59, IF : 17.047) 

Right 
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Prevention of  
cardiac 
hypertrophy by 
SK-7041, a 
class I HDAC-
selective 
inhibitor 

AB AB+SK7041 Sham 



Reduction of cardiac fibrosis induced by SK7041 

Sham Aortic banding Aortic banding + SK 

2 weeks 

7 weeks 

Summary 
 

HDAC inhibitors can prevent or treat cardiac hypertrophy 

and fibrosis. 



Activation of histone deacetylase 2 by inducible heat 

shock protein 70 in cardiac hypertrophy  
(Kee et al., Circulation Research, 2008;103:1259-1269, IF : 11.551) 

HDAC2 is 
activated in 
the mouse 
hypertrophy 
model 



HDAC2 acts as a prohypertrophic mediator 

Nppa = ANP (atrial natriuretic peptide) 

cardiomyocyte 



HDAC inhibitors in hypertension: 

HDAC6-selective inhibitor (Tubastatin A) 

Class IIa/b HDAC inhibitor (MC1568)  

HDAC4/5 selective inhibitor (LMK235) 

Part 3 



Hypertension  
1. Hypertension is also known as high blood pressure. 

2. Blood pressure (arterial) is the pressure exerted by circulating blood 

on the walls of blood vessels. 

3. If left untreated, hypertension can lead to atherosclerosis and heart 

failure.  







Tubastatin A (HDAC6 selective inhibitor) 
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MC1568  (class II HDAC inhibitor) 

(Journal of Hypertension, 2016) 



MC1568 reduces high blood pressure in Ang II-induced 

hypertensive mice 



MC1568 attenuates the thickening of kidney arterial wall and 

thoracic wall in Ang II-infused mice  
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SMA : α smooth muscle actin 

IHC: SMA (kidney) 
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CaMKIIα and PKD1, kinases acting upstream of HDAC4, 

increases the vascular cell size and number 
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VSMC hypertrophy (cell size) 
VSMC hyperplasia (cell number) 

Shuttling of CaMKIIα 

CaMKII : Ca2+/calmodulin-dependent protein kinase II  

PKD1 : protein kinase D1 



CaMKII : calcium 2+/calmodulin-dependent protein kinase II 

PKD1 : protein kinase D1 

Input : Flag 

        Flag-HDAC4    +       +       + 

       GFP-CaMKIIα    -       +       + 

               MC1568     -       -        + 

IP : GFP 

IB : Flag 

Input : GFP 

Input : GAPDH 

IP : GFP 

IB : GFP 

Input : Flag 

               Flag-HDAC4   +      +      + 

                 GFP-PKD1   -       +       + 

                      MC1568  -       -        + 

IP : GFP 

IB : Flag 

Input : GFP 

Input : GAPDH 

IP : GFP 

IB : GFP 

MC1568 weakens the association between HDAC4 and 

CaMKIIα 

Immunoprecipitation (IP) 



COLLABORATION  

 LMK235 (HDAC4/5 inhibitor) 

Prof. Dr. Thomas Kurz 

(Heinrich Heine University, Germany) 

Prof. Dr. Finn Hansen 

(Leipzig University, Germany) 



HDAC 

inhibitors 
Cardiac  

hypertrophy 

Cardiac fibrosis 

Hypertension 

Final Summary : 

Novel therapeutics of HDAC inhibitors  

in cardiovascular disease 

Renal fibrosis 

Renal inflammation 
HDAC2 

HDAC2 

HDAC4  and HDAC5 

HDAC6 

HDAC6 
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