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Anti-miR-96 and Hedgehog 
Pathway Inhibitor MDB5 

Synergistically Ameliorates 
Alcoholic Liver Injury in Mice 





Pathophysiology

Fat export
(VLDL)

Alcohol dehydrogenase (ADH) : Major pathway

Alcohol Acetaldehyde Acetate
ADH ALDH

NAD+ NADH NAD+ NADH

Fatty acid oxidation

Fatty acid synthesis

NADH/NAD+



Hepatitis

Hepatic
macrophage Hepatic

cells

OH

Pathophysiology
Cytochrome P450 2E1 (CYP 2E1) : Minor pathway

Alcohol Acetaldehyde

Reactive oxygen species (ROS)
(Superoxide – O2 oxygen species (ROS); Hydroxyl radicals OH-….)

OH

(More damage in patients 
deficient in anti-oxidants) 

MHC

ROS mediated proteins and 
DNA damage



Treatment

- Abstinence

- Corticosteroids to reduce inflammation

- Liver transplantation  

Donor's liver 
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Research findings

Animal model

RNA Seq NanoString



Major pathways



(Novel hedgehog pathway inhibitor)
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Liposomes formulation
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Summary
• Hh pathway and miR-96 was found upregulated in ALD mice

• Lipid formulation containing Hh inhibitor MDB5 and anti-miR-96 were prepared

• Combination treatment with MDB5 and miR-96 loaded LNPs decrease ALD severity

Acknowledgement: University of Nebraska Medical Center Faculty Startup fund to Ram Mahato and
the National Institute of Health (NIH) Grant (1K01AA029763-01) to Virender Kumar provided financial support
for this work.


	Biologics Delivery
	Anti-miR-96 and Hedgehog Pathway Inhibitor MDB5 Synergistically Ameliorates Alcoholic Liver Injury in Mice 
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Liposomes formulation
	Slide Number 11
	Slide Number 12
	Summary

