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Bone microarchitecture diminishes following treatment with a histone 
deacetylase inhibitor, a potential treatment for acute kidney injury
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Inhibitors of histone deacetylases (HDACi), i.e., small molecules that 
inhibit intracellular enzymes that affect chromatin structure and 
transcription factor activity, accelerate recovery after Acute Kidney Injury 
(AKI)4. HDACis are used to treat a range of other morbidities, yet these 
inhibitors may have unintended effects on bone cell populations5. AKI can 
be a precursor2 to chronic kidney disease (CKD), where CKD-metabolic 
bone disease (MBD) is associated with mineral dysregulation and impaired 
bone metabolism leading to elevated fracture risk1. Further, estrogen is 
suggested to have a protective effect on bone and against CKD-MBD3. In 
this study, we evaluate the bone effects of oral HDACi in mitigating bone 
effects in ovariectomized (OVX) mice with AKI.

Introduction

• Despite inducing kidney injury, AKI did not significantly change trabecular 
microarchitecture or cortical bone structure in the proximal tibia. 

• Preliminary assessment of bone chemistry suggests that AKI may impact 
bone material quality via altered crystallinity, and mineral-to-matrix and 
carbonate-to-phosphate ratios. 

• Notably, while HDACi holds promise for treating disrupted kidney 
function, significant reductions in tibial length and bone volume fraction 
were observed in HDACi-fed mice, suggesting that this AKI treatment 
may have unintended negative effects on bone microarchitecture. 

Discussion

Study Overview
We hypothesized that AKI may lead to diminished bone quality, specifically 

bone microarchitecture and structure.
We further hypothesize that estrogen, and HDACi will provide a protective 

effect against AKI related bone loss.  

• Proximal tibia microarchitecture was unaffected by AKI; AKI was not a significant predictor of 
cortical structure or trabecular microarchitecture in 8-month female mice, at 6 months post 
AKI-surgery. 

• OVX decreased BV/TV by -11.6% (p<0.001) and Tb.Th by -25.8% (p<0.001), and increased 
Tb.Sp by +29.4% (p<0.001). 

• HDACi treatment diminished tibial length by -5.0% (p<0.001) and BV/TV by -5.5% (p=0.013), 
and increased Tb.Sp by +41.7% (p<0.001). 

Microarchitecture Results
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4-week-old female C57BL/6J mice were ovariectomized or received sham surgeries of OVX. 
Subsequently at 8 weeks of age, AKI (via clamping of the renal pedicles for 25 minutes) or sham 
procedures were performed. Mice also received either normal chow or chow containing HDACi
3 days after AKI or sham AKI procedure. At 8 months, all mice were sacrificed, and tibiae were 
removed and cleaned. Microarchitecture and Raman Spectroscopy morphometry were 
assessed in the proximal tibia. 

Methods and Materials

Clinical Relevance
• Bone material may be detrimentally altered following AKI, albeit with 

few microarchitectural changes, and is suggested by prior bone studies 
using mouse models of CKD.  

• While microarchitectural changes in AKI were not detectable, AKI may 
still cause MBD while estrogen depletion from OVX did not exacerbate 
bone changes with AKI. 

• Additionally, while HDAC inhibitors are promising therapeutics for a 
variety of conditions including AKI, epilepsy, cancer, and hypertension, 
these results indicate that HDACi may deleteriously influence skeletal 
health. 

Raman Results
• Preliminary Raman analysis 

of groups without HDACi
treatment showed elevated 
carbonate peaks with AKI, 
OVX, or combined AKI/OVX 
surgeries as compared to 
controls.  

• In addition, amide III signal 
was only elevated in AKI, 
and reduced CH2 
signatures were seen in 
OVX groups.
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