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GUANYLINS – AGENTS WITH NATRIURETIC EFFECT
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Guanylins and uroguanylins are natriuretic peptides with different effects in many of tissues. In context with 
guanylins, the intestine-renal axis is presented. The overproduction of guanylin or uroguanylin leads to secondary 
diarrhea with stimulation of Cl– secretion. A diet high in salt lead especially to increased guanylin and uroguanylin 
secretion. Interesting applications with guanylins measurement could to be in hypertension diagnosis, monitoring of 
heart dysfunction treatment, intensive care etc.

INTRODUCTION

Guanylin is a peptide recently isolated from the in-
testine, whose effects are similar to bacterial heat stable 
enterotoxines.1, 4

Guanylin, uroguanylin and bacterial heat stable en-
terotoxines form the family of agonists to cyclic guanosine 
monophosphate (cGMP).

Guanylin is produced by mature intestinal caliculus 
cells together with mucine and D cells found there as 
well. It is produced as a pro-hormone with low biological 
activity.1, 11, 12

Uroguanylin was found in the intestine and urine sev-
eral years after the discovery of proguanylin.9

According to recent work it seems that guanylin and 
uroguanylin are present in a number of tissues, especially 
in the gastrointestinal tract, in the central nervous system, 
in reproductive tissue and the lymphatic system.

GUANYLIN RECEPTORS

The guanylin and uroguanylin receptors are a mem-
bers of the protein family of the guanylat cyclase (GC-C 
family) and were detected in the proximal tubule of kid-
neys (activation of this receptor was proven by guanylin 
as well as by uroguanylin) and in the seminiferous tubule 
of testes.

Other locations where guanylin receptors have been 
detected were intestines, suprarenal medulla, uterus, fallo-
pian tubes, aerial epithelial cell, olfactory organs, trachea, 
and the brain. It seems that guanylin may play a key role 
in the regulation of functions of a number of tissues (e.g. 
kidney or liver).3, 10

EFFECTS OF GUANYLIN 
AND UROGUANYLIN

Uroguanylin and guanylin are peptides which influence 
the production of cGMP in enterocytes (and other tissues 
– see above) by activation of apical membrane, when the 
activation of guanylat cyclase takes place. Presumably 
these hormones play a role in the so-called “intestinal-
kidney axis”, which directly influences the regulation of 
salt and water homeostasis.

Increase in intracellular cGMP by guanylin leads to 
stimulation of Cl- secretion, which causes increased in-
testinal secretion of fluids into the intestine.6

Overproduction of guanylin or uroguanylin leads prob-
ably to secondary diarrhea, which is typically found in cer-
tain bacterial colonization of gastrointestinal tract when 
the bacteria produce peptide analogs of these endogenous 
hormones.5

INTESTINAL GUANYLIN

Proguanylin, guanylin, preprouroguanylin and uro-
guanylin are found in the circulation. Intestinal guany-
lin is mostly produced on the luminal side epitheliums. 
The peptide is released as propeptide with 94 residues, 
which is afterwards processed into small, bioactive form 
(so called luminocrine secretion). Carbachol stimulates 
the release of proguanylin of intestinal mucus, but the 
increase of bioactive C-terminal derivate is found espe-
cially on the apical side. Probably uroguanylin as well as 
proguanylin basolateral release is the source of circulating 
proguanylin which is afterwards proteolyticaly split into 
an active peptide in end tissues.13

Regulation of the intestinal transport of salts and flu-
ids is absolutely fundamental in relation to the blood-
stream. It seems that control of this life essential activity 
is mediated by the effect of hormones, neurotransmitters, 
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and locally acting factors. In this regulation the intestinal 
peptide guanylin probably plays the key controlling role.

UROGUANYLIN

Uroguanylin is a structurally similar protein which is 
found in the urine in larger amounts, has similar biologi-
cal activity as guanylin, and is synthesized in the intestine 
as well. This peptide may play a role as a link between 
the intestine and kidneys (intestinal-kidney axis), which 
hormonally controls renal salt excretion.

Preprouroguanylin which contains active uroguanylin 
peptide in its C-central part has been described. mRNA 
of preprouroguanylin was found in small and large intes-
tine, in the atria and ventricles of heart, but not in the 
kidneys, stomach or liver. It seems that this peptide is 
mainly produced by the intestines and heart which enable 
fluid volume regulation. Uroguanylin is probably a kind 
of intestinal natriuretic hormone. This was later verified 
in clinical studies as well, where increased natriuresis 
was proven in people after oral ingestion of salts (see 
below).

Above all, uroguanylin and guanylin together partici-
pate in the regulation of salt and water intestinal trans-
port; thus their role in salt and water homeostasis is 
almost certain.5–8

MEASUREMENT OF GUANYLIN 
AND UROGUANYLIN IN HUMANS

The concentration of uroguanylin was measured in 
people (RIA), where it was proven that the excretion of 
uroguanylin into urine in people on high salt diet (10 g/
day) was (137.8 ± 14.4 pmol/day) significantly higher than 
in people on low salt diet (7 g/day, 95.1 ± 16.3 pmol/day, 
p < 0.05). Significant positive correlations were confirmed 
between urinary excretion of uroguanylin and urine values 
of Na+, Cl–, K+ or cGMP. The plasma uroguanylin corre-
lated with serum creatinine (r = 0.71, P < 0.001).10

A different study found that a diet high in salt leads es-
pecially to increased guanylin secretion (3 times), less uro-
guanylin secretion. Also the application of hyperosmolar 
manitole leads to a smaller, but still significant increase in 
guanylin secretion. The increased guanylin leads directly 
to an increase in water and salt secretion by the intestine. 
These studies confirm a previous hypothesis about the 
guanylin effect (and the members of the peptide family) 
on the regulation of salt and water metabolism.14

The guanylin concentration was also measured in 
people with renal insufficiency. The plasma guanylin 
concentration in normal people is approximately 31.2 ± 
3.0 fmol/ml (average ± SD); in individuals with chronic 
kidney failure and hemodialysis it is increased.2

OUR EXPERIENCE WITH EXAMINATION
OF PROGUANYLIN

In the research on 167 healthy volunteers we proved 
that women have significantly higher values of proguany-
lin (medians 13.7 vs 11.6 ng/l). Proguanylin we measured 
with ELISA assay (Biovendor, Brno, Czech Republic). 
Simultaneously we tested 5 healthy probands with progua-
nylin sampling in every two hours within day and proved 
the existence of a diurnal rhythm of  proguanylin with its 
maximum in the evening hours.

POSSIBLE CLINICAL USE FOR ASSESSMENT 
OF GUANYLINS

It seems that the assessment of these peptides could 
help the understanding of certain functions of the regula-
tion of water and mineral metabolism and better knowl-
edge of the treated patient compensation.15

GUANYLINS AS POTENTIAL DRUGS 
FOR TREATING A VARIETY OF DISEASE

Guanylins are hot candidates for the therapy of heart 
failure, which would be focused on their receptors e.g. in 
the intestine and kidneys. Further possibilities for their 
use (or their agonists) are irritable colon with constipa-
tion, salt-dependent hypertension, liver recovery, respira-
tory disease (e.g. asthma).15
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