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ROCK Inhibitors

Introduction

RhoGTPases constitute a subfamily of 
the Ras superfamily of GTPases. The three 
main classes of Rho GTPases are Rho, Rac 
and Cdc42, all of them are known to regu-
late actin cytoskeletal dynamics. Rho kinase 
(ROCK), a serine/threonine kinase, serves as a 
target protein for Rho (of which three isofor-
ms RhoA, RhoB and RhoC exist) and has been 
initially characterized as a mediator of the 
formation of RhoA-induced stress fibers and 
focal adhesions [1, 2]. Two isoforms of ROCK 
have been described. ROCK1 (p160ROCK; 
ROKβ) and ROCK2 (ROKα) are comprised of 
a kinase domain at the N-terminus, followed 
by a coiled-coil domain containing a Rho-
binding domain and a Pleckstrin-homology 

domain (PH). They are both important regu-
lators of the cytoskeleton, mediating RhoA 
effects on stress fibre formation, smooth mus-
cle contraction, cell adhesion, membrane ruf-
fling, and cell motility. 

ROCKs exert their biological activity by 
targeting downstream molecules (see Fig-
ure) such as myosin light chain (MLC) [3], 
MLC phosphatase (MLCP) [4] and the phos-
phatase and tensin homolog (PTEN) [5]. Ad-
ducin is a downstream substrate of ROCK2 
[6] as well as of the collapsin response medi-
ating protein-2 (CRMP2) [7, 8], ERM proteins 
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A Key Inhibitor

Y-27632 . 2HCl
ALX-270-333-M001 1 mg 
ALX-270-333-M005 5 mg 
ALX-270-333-M025 25 mg 
A highly potent, cell permeable, selec-
tive and ATP competitive inhibitor of 
ROCK1 and ROCK2 (IC50=800nM). 

LIT: Calcium sensitization of smooth muscle mediated by a 
Rho-associated protein kinase in hypertension: M. Uehata, 
et al.; Nature 389, 990 (1997)  Molecular dissection of the 
Rho-associated protein kinase (p160ROCK)-regulated neur-
ite remodeling in neuroblastoma N1E-115 cells: M. Hirose, et 
al.; J. Cell Biol. 141, 1625 (1998)  Signaling from Rho to the 
actin cytoskeleton through protein kinases ROCK and LIM-
kinase: M. Maekawa, et al.; Science 285, 895 (1999)  Spe-
cificity and mechanism of action of some commonly used 
protein kinase inhibitors: S.P. Davies, et al.; Biochem. J. 351, 
95 (2000)  Use and properties of ROCK-specific inhibitor Y-
27632: S. Narumiya, et al.; Meth. Enzymol. 325, 273 (2000)  
Pharmacological properties of Y-27632, a specific inhibitor 
of rho-associated kinases: T. Ishizaki, et al.; Mol. Pharmacol. 
57, 976 (2000)  For a comprehensive bibliography please 
visit our website. 
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FIGURE: Targets of ROCK. Rho can be activated by guanine nucleotide exchange factors (GEFs) that are themselves activated, for 
example, in response to lysophosphatidic acid (LPA) or sphingosine-1-phosphate (S1P) binding to G-protein-coupled receptors (GPCRs). 
GTP-bound Rho subsequently activates ROCK to phosphorylate several substrates leading to various cellular responses. Adapted from: 
Rocks: multifunctional kinases in cell behaviour: K. Riento & A. J. Ridley; Nat. Rev. Mol. Cell Biol. 4, 446 (2003)         
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Selected Latest Review Articles
Rho-kinase inhibitors show promise in pulmonary hypertension: S. 
A. Doggrell; Expert. Opin. Investig. Drugs 14, 1157 (2005) 

Therapeutic potential of rho-kinase inhibitors in cardiovascular 
diseases: Y. Hirooka & H. Shimokawa; Am. J. Cardiovasc. Drugs 5, 
31 (2005) 

Rho-kinase inhibition in the therapy of cardiovascular disease: A. 
Lai & W. H. Frishman; Cardiol. Rev. 13, 285 (2005) 

Rho kinase, a promising drug target for neurological disorders: B. 
K. Mueller, et al.; Nat. Rev. Drug Discov. 4, 387 (2005) 

Rho-kinase is an important therapeutic target in cardiovascular 
medicine: H. Shimokawa & A. Takeshita; Arterioscler. Thromb. Vasc. 
Biol. 25, 1767 (2005) 

Development of specific Rho-kinase inhibitors and their clini-
cal application: M. Tamura, et al.; Biochim. Biophys. Acta. 1754, 
245 (2005) 

Targeting Rho and Rho-kinase in the treatment of cardiovascular 
disease: K. Budzyn, et al.; TIPS 27, 97 (2006) 

Rho-kinase as a drug target for the treatment of airway hyperre-
sponsiveness in asthma: R. Gosens, et al.; Mini Rev. Med. Chem. 
6, 339 (2006)
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HA-1077 . 2HCl 
[Fasudil]
ALX-270-071-M001  1 mg
ALX-270-071-M005  5 mg
Inhibitor of myosin light chain kinase and Ca2+/cal-
modulin-dependent protein kinase II. Inhibits translo-
cation of PKCβI, PKCβII and PKCζ. Cell permeable Ca2+ 
antagonist with antivasospastic properties.
LIT: The effects of an intracellular calcium antagonist HA 1077 on de-
layed cerebral vasospasm in dogs: O. Shibuya, et al.; Acta Neurochir. 90, 
53 (1988)  Vasodilator actions of HA1077 in vitro and in vivo putatively 
mediated by the inhibition of protein kinase: T. Asano, et al.; Br. J. Phar-
macol. 98, 1091 (1989)  For a comprehensive bibliography please 
visit our website. 

HA-1100 . HCl
[Hydroxyfasudil; 1-(1-Hydroxy-5-isoquinolinesulfonyl)homo-
piperazine] 
ALX-270-451-M001  1 mg
ALX-270-451-M005  5 mg 
Cell permeable, hydroxylated metabolite of HA-
1077 (Fasudil) (Prod. No. ALX-270-071) that displays 
anti-anginal properties. Acts as an ATP-competitive 
and reversible inhibitor of Rho kinase (ROCK) with 
~100-fold greater selectivity over MLCK, MRCKβ and 
PKC. 
LIT: Rho-kinase-mediated pathway induces enhanced myosin light 
chain phosphorylations in a swine model of coronary artery spasm: 
H. Shimokawa, et al.; Cardiovasc. Res. 43, 1029 (1999)  Hydroxyfasudil, 
an active metabolite of fasudil hydrochloride, relaxes the rabbit basilar 
artery by disinhibition of myosin light chain phosphatase: K. Naka-
mura, et al.; J. Cereb. Blood Flow Metab. 21, 876 (2001)  Pitavastatin 
enhanced BMP-2 and osteocalcin expression by inhibition of Rho-as-
sociated kinase in human osteoblasts: K. Ohnaka, et al.; BBRC 287, 337 
(2001)  Antianginal effects of hydroxyfasudil, a Rho-kinase inhibitor, 
in a canine model of effort angina: T. Utsunomiya, et al.; Br. J. Phar-
macol. 134, 1724 (2001)  For a comprehensive bibliography please 
visit our website. 

3-(4-Pyridyl)-1H-indole 
ALX-270-429-M005  5 mg 
A cell permeable, selective, and ATP-competitive in-
hibitor of Rho kinase (ROCK) (IC50=25µM). Shown 
to be less potent than Y-27632 (Prod. No. ALX-270-
333).
LIT: Screening for cell migration inhibitors via automated microscopy 
reveals a Rho-kinase inhibitor: J.C. Yarrow, et al.; Chem. Biol. 12, 385 
(2005)  Scratch n’ screen for inhibitors of cell migration: J. Soderholm 
& R. Heald; Chem. Biol. 12, 263 (2005) 

H-1152 . 2HCl 
[H-1152P; (S)-(+)-2-Methyl-1-[(4-methyl-5-isoquinolinyl)
sulfonyl]homopiperazine]
ALX-270-423-M001  1 mg
ALX-270-423-M005  5 mg 
ALX-270-423-M025  25 mg 
A cell permeable, highly specific, potent and ATP-com-
petitive inhibitor of Rho kinase (ROCK) (Ki=1.6nM). 
More potent and selective than Y-27632 (Prod. No. 
ALX-270-333). 
LIT: Inhibition of rho-kinase-induced myristoylated alanine-rich C ki-
nase substrate (MARCKS) phosphorylation in human neuronal cells by 
H-1152, a novel and specific Rho-kinase inhibitor: M. Ikenoya, et al.; J. 
Neurochem. 81, 9 (2002)  The novel and specific Rho-kinase inhibi-
tor (S)-(+)-2-methyl-1-[(4-methyl-5-isoquinoline)sulfonyl]-homopiper-
azine as a probing molecule for Rho-kinase-involved pathway: Y. Sasa-
ki, et al.; Pharmacol. Ther. 93, 225 (2002)  New aspects of neurotrans-
mitter release and exocytosis: Rho-kinase-dependent myristoylated 
alanine-rich C-kinase substrate phosphorylation and regulation of 
neurofilament structure in neuronal cells: Y. Sasaki; J. Pharmacol. Sci. 
93, 35 (2003)  Protein kinase A in complex with Rho-kinase inhibitors 
Y-27632, Fasudil, and H-1152P: structural basis of selectivity: C. Breiten-
lechner, et al.; Structure 11, 1595 (2003)  Involvement of Rho-kinase 
in inflammatory and neuropathic pain through phosphorylation of 
myristoylated alanine-rich C-kinase substrate (MARCKS): S. Tatsumi, et 
al.; Neuroscience 131, 491 (2005)  Rho-kinase mediates spinal nitric 
oxide formation by prostaglandin E2 via EP3 subtype: S. Matsumura, et 
al.; BBRC 338, 550 (2005)  For a comprehensive bibliography please 
visit our website.

N-(4-Pyridyl)-N’-(2,4,6-trichlorophenyl)
urea 
ALX-270-433-M005  5 mg 
Potent, selective, and ATP-competitive inhibitor of 
Rho kinase (ROCK) (IC50=0.2µM).
LIT: Design and synthesis of Rho kinase inhibitors (I): A. Takami, et al.; 
Bioorg. Med. Chem. 12, 2115 (2004) 

(ezrin, radixin and moesin) [9], intermediate fil-
ament proteins such as vimentin, glial fibrillary 
acidic protein (GFAP) and neurofilament L protein 
(NF-L) [10-12]. ROCK1 targets the sodium-hydro-
gen exchanger NHE1 [13] and Ser/Thr kinases LIM 
kinases 1 and 2 (LIMK1 and LIMK2) [14, 15] which 
inhibit the action of cofilin [16]. 

ROCK1 is known to be activated by caspase-
3. In a recent study, ROCK1 dependent caspase-
3 activation has been shown to be coupled with 
the activation of PTEN and subsequent inhibi-
tion of protein kinase B (Akt) survival pathway 
in myocytes [17].

LIT: 1 The p160 RhoA-binding kinase ROK alpha is a member of a ki-
nase family and is involved in the reorganization of the cytoskeleton: T. 
Leung, et al.; Mol. Cell Biol. 16, 5313 (1996)  2 The small GTP-binding 
protein Rho binds to and activates a 160 kDa Ser/Thr protein kinase 
homologous to myotonic dystrophy kinase: T. Ishizaki, et al.; Embo J. 
15, 1885 (1996)  3 Phosphorylation and activation of myosin by 
Rho-associated kinase (Rho-kinase): M. Amano, et al.; J. Biol. Chem. 
271, 20246 (1996)  4 Regulation of myosin phosphatase by Rho and 
Rho-associated kinase (Rho-kinase): K. Kimura, et al.; Science 273, 245 
(1996)  5 Regulation of PTEN by Rho small GTPases: Z. Li, et al.; Nat. 
Cell Biol. 7, 399 (2005)  6 Phosphorylation of adducin by Rho-kinase 
plays a crucial role in cell motility: Y. Fukata, et al.; J. Cell Biol. 145, 347 
(1999)  7 Identification of Tau and MAP2 as novel substrates of Rho-
kinase and myosin phosphatase: M. Amano, et al.; J. Neurochem. 87, 
780 (2003)  8 Phosphorylation of collapsin response mediator pro-
tein-2 by Rho-kinase. Evidence for two separate signaling pathways for 
growth cone collapse: N. Arimura, et al.; J. Biol. Chem. 275, 23973 (2000) 

 9 Rho-kinase phosphorylates COOH-terminal threonines of ezrin/
radixin/moesin (ERM) proteins and regulates their head-to-tail associa-
tion: T. Matsui, et al.; J.Cell Biol.140, 647 (1998)  10 Phosphorylation 
of vimentin by Rho-associated kinase at a unique amino-terminal site 
that is specifically phosphorylated during cytokinesis: H. Goto, et al.; J. 
Biol. Chem. 273, 11728 (1998)  11 Phosphorylation of glial fibrillary 
acidic protein at the same sites by cleavage furrow kinase and Rho-as-
sociated kinase: H. Kosako, et al.; J. Bio.l Chem. 272, 10333 (1997)  12 
Domain- and site-specific phosphorylation of bovine NF-L by Rho-as-
sociated kinase: R. Hashimoto, et al.; BBRC 245, 407 (1998)  13 Na-H 
exchange acts downstream of RhoA to regulate integrin-induced cell 
adhesion and spreading: T. Tominaga & D. L. Barber; Mol. Biol. Cell 9, 
2287 (1998)  14 Rho-associated kinase ROCK activates LIM-kinase 
1 by phosphorylation at threonine 508 within the activation loop: K. 
Ohashi, et al.; J. Biol. Chem. 275, 3577 (2000)  15 Specific activation 
of LIM kinase 2 via phosphorylation of threonine 505 by ROCK, a Rho-
dependent protein kinase: T. Sumi, et al.; J. Biol. Chem. 276, 670 (2001) 

 16 Signaling from Rho to the actin cytoskeleton through protein 
kinases ROCK and LIM-kinase: M. Maekawa, et al.; Science 285, 895 
(1999)  17 Activation of Rho-associated coiled-coil protein kinase 1 
(ROCK-1) by caspase-3 cleavage plays an essential role in cardiac myo-
cyte apoptosis: J. Chang, et al.; PNAS 103, 14495 (2006) 

N-(4-Pyridyl)-N’-(2,4,6-trichlorophenyl)urea 

HA-1100 . HCl

HA-1077 . 2HCl

H-1152 . 2HCl 

3-(4-Pyridyl)-1H-indole 

More Information? Please visit
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