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The NO/cGMP signal transduction pathway plays an
important role in the control of smooth muscle function.
NO-sensitive guanylyl cyclase (NO-GC) is the main target
of the messenger molecule NO produced by NO syn-
thases. Stimulation of NO-GC by NO results in the syn-
thesis of the second messenger cGMP. cGMP-mediated
activation of cGMP-dependent protein kinase leads to the
phosphorylation of various target proteins which finally
induce the relaxation of smooth muscle. Several smooth
muscle-containing tissues are innervated by non-adrener-
gic non-cholinergic (NANC) neurons. Release of NO from
these neurons is known to mediate relaxation.

Recently, we deleted NO-GC in mice on the genomic
level. Lack of GC-NO abolishes NO-dependent relaxation
of smooth muscle resulting in hypertension and gastroin-
testinal dysfunction. The GI dysmotility reduces the life
expectancy as many mice die due to peritonitis and perfo-
ration of the gastrointestinal wall. We hypothesized that
the absence of NO-GC as the receptor for the NANC trans-
mitter NO is the reason for this phenotype.

The importance of NO-GC in NANC relaxation was inves-
tigated in organ bath experiments using a pharmacologi-
cal approach and electrical field stimulation (EFS).
Neither physiological concentrations of NO donors nor
EFS at low frequencies led to NANC relaxation of gastric
fundus or sphincters (pylorus and lower esophageal
sphincter) from GC-KO mice. This lack of NO-mediated
NANC relaxation was corroborated in non-gastrointesti-

nal tissue using penile corpus cavernosum. Taken
together, we think that NO-GC is indispensable for NO-
mediated NANC relaxation.
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