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    Abstract

The therapeutic and toxic effects of drugs are often generated through effects on distinct cell types in the body. Selective delivery of drugs to specific cells or cell lineages would, therefore, have major advantages, in particular, the potential to significantly improve the therapeutic window of an agent. Cells of the monocyte-macrophage lineage represent an important target for many therapeutic agents because of their central involvement in a wide range of diseases including inflammation, cancer, atherosclerosis, and diabetes. We have developed a versatile chemistry platform that is designed to enhance the potency and delivery of small-molecule drugs to intracellular molecular targets. One facet of the technology involves the selective delivery of drugs to cells of the monocyte-macrophage lineage, using the intracellular carboxylesterase, human carboxylesterase-1 (hCE-1), which is expressed predominantly in these cells. Here, we demonstrate selective delivery of many types of intracellularly targeted small molecules to monocytes and macrophages by attaching a small esterase-sensitive chemical motif (ESM) that is selectively hydrolyzed within these cells to a charged, pharmacologically active drug. ESM versions of histone deacetylase (HDAC) inhibitors, for example, are extremely potent anticytokine and antiarthritic agents with a wider therapeutic window than conventional HDAC inhibitors. In human blood, effects on monocytes (hCE-1-positive) are seen at concentrations 1000-fold lower than those that affect other cell types (hCE-1-negative). Chemical conjugates of this type, by limiting effects on other cells, could find widespread applicability in the treatment of human diseases where monocyte-macrophages play a key role in disease pathology.

Footnotes
	Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

doi:10.1124/jpet.111.183640.

	↵

 The online version of this article (available at http://jpet.aspetjournals.org) contains supplemental material.

	
ABBREVIATIONS:

	hCE
	human carboxylesterase
	HDAC
	histone deacetylase
	HSP-90
	90-kDa heat shock protein
	ESM
	esterase-sensitive motif
	LPS
	lipopolysaccharide
	SAHA
	vorinostat
	PMA
	phorbol myristate acetate
	TNFα
	tumor necrosis factor
	PCR
	polymerase chain reaction
	FACS
	fluorescence-activated cell sorting
	MAP
	mitogen-activated protein
	MAPKAPK-2
	MAP kinase-activated protein kinase 2
	HPLC
	high-performance liquid chromatography
	MS
	mass spectrometry
	w/t
	wild type
	t/g
	transgenic
	IL
	interleukin
	G-CSF
	granulocyte–colony-stimulating factor
	CHR-2797
	(2S-[2R-(S-hydroxy-hydroxycarbamoyl-methyl)-4-methylpentanoyl-amino]-2-phenylethanoic acid cyclopentyl ester
	CHR-2845
	S-[4-(7-hydroxycarbamoyl-heptanoylamino)-benzylamino]-phenylacetic acid cyclopentyl ester
	E64
	(2S,3S)-3-(N-{(S)-1-[N-(4-guanidino-butyl)carbamoyl]3-methylbutyl}carbamoyl)oxirane-2-carboxylic acid
	CHR-5668
	N-(2-{4-[6-amino-5-(2,4-difluorobenzoyl)-2-oxopyridin-1(2H)-yl]-3,5-difluorophenyl}ethyl)-l-leucine.
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