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Characteristics of the research group:

The research group combines competances in basic research and clinical medicine. An unique feature is
the combination of integrative research in whole anima models with methods in cellular and molecular
biology. The group has developed and refined a rat model with permanent catheters which allows
repeated experiments to be performed in the same animal for up to 6 weeks. Animal models includes
congestive heart failure, liver cirrhosis, chronic renal failure, hypertension and diabetes insipidus.
Methods for assessment of cardiac function, systemic and renal hemodynamics and tubular function in
conscious animal's are combined with morphometric and biochemical methods, primarily localization and
guantitation of receptors, sodium transporters and aquaporins.

Running projects: Titles and abstracts:

Vasopressin escape in experimental heart failure and liver cirrhosis

Decompensated states of congestive heart failure and liver cirrhosis are characterized by high plasma levels of
vasopressin and excessive water retention, and the resulting hyponatremia is a predictor for poor prognosis. The
normal kidney is able to excrete a water load despite high levels of vasopressin, and this phenomenon termed
“Vasopressin escape” is associated with down-regulation of agquaporin 2 in the collecting duct cells. We have
demonstrated that the vasopressin escape phenomenon is intact in our rat model with experimental liver cirrhosis,
whereas not in our rat model with congestive heart failure. The project aims to elucidate the intracellular signal
transduction mechanisms involved in the normal vasopressin escape phenomenon, and further to define the
intracellular site for the tubular dysfunction observed in rats with congestive heart failure. The studies may disclose
important new targets in the treatment of hyponatremia.

Salt reabsorption in the thick ascending limb of Henle's loop in experimental liver cirrhosis and heart
failure

We have demonstrated that the early sodium retention in arat model with liver cirrhosis induced by ligation of the
bile duct is associated with increased NaCl-reabsorption in the thick ascending limb of Henle's loop and
hypertrophy of the corresponding rena zone (inner stripe of the outer medulla). The natriuretic response to loop-
diuretics is enhanced by 60% in this model, and similar observations have been made in rat models with congestive
heart failure and hypertension. The project aims to elucidate the factors which regulate salt reabsorption in the
medullary thick ascending limb (mTAL) in normal and pathophysiologica states, and to assess the physiological
consequences of increased mTAL NaCl-reabsorption. It rats with liver cirrhosis it has been demonstrated that the
cortico-medullary osmotic gradient is enhanced, facilitating tubular water reabsorption, and that the response to
thiazide diuretics is impaired. The studies may disclose new regulatory sites for sodium homeostasis and define
new targets for treatment of sodium retaining states.

Renal mechanism of action of nociceptin analogues - potential new aquaretic drugs

Nociceptin, a peptide discovered in 1995 as aligand to the orphan receptor ORL-1, affects the CNS as
well as the cardiovascular/renal system. ORL-1isa7-TM receptor which inhibits CAMP formation
through interaction with an inhibitory G-protein. In the kidney nociceptin exerts a marked aquaretic




effect and we have shown that ORL-1 is co-localized with aquaporin 2 in principal cells from the inner
medullary collecting duct. Our studies aim to elucidate the mechanism underlying this aquaretic action,
using a new peptide analogue without effects on the CNS. This potential new aquaretic can be of
therapeutic value in the treatment of water retention and hyponatremia associated with congestive heart
failure

Sodium transporters, aquaporins, and pulmonary edema

Drainage of fluid from the pulmonary alveoli to the lymphatic system depends on the epithelial sodium channel
(ENaC) in the alveolar epithelium as well as on aguaporins in the capillary endothelial cells (AQP1) and the
alveoles (AQP5). These transporters are important for the postnatal drainage as well as for the capacity to drain
pulmonary edema in response to an increase in pulmonary capillary pressure. Thus, ENaC(-/-) knock-out mice die
within 40 hours after birth with water filled lungs. The study examines pulmonary osmotic water permeability and
the pulmonary expression of ENaC and AQP1 and 5in arat model of congestive heart failure, both in the early
compensated state and in the late decompensated state, where the drainage capacity becomes insufficient to
compensate for the rise in capillary hydrostatic pressure. The project may identify new targets for pharmacological
or genomic treatment of life-threatening pulmary edema.

M echanisms of thiazide-induced antidiuresisin diabetesinsipidus

Thiazide diuretics exert a specific (“paradoxical”) antidiuretic action in diabetes insipidus (DI) and are presently
the only available therapy for nephrogenic DI including lithium-induced polyuria. We have studied the mechanism
of thiazide-induced antidiuresis both in Central and Nephrogenic DI. In both states the major mechanism seems to
be areduction in the delivery of tubular fluid from the proximal tubules, which is due to a compensatory increasein
proximal tubular fluid reabsorption. However, in CDI thiazides in addition stimulate distal water reabsorption
through an unknown mechanism. The studies aim to elucidate the tubular mechanisms underlying the stimulation
of proximal reabsorption during thiazide trestment, and futher to define the effect of thiazides on water transport in
the distal nephron.

Basic studies on synergism between diuretic drugs

Diuretics inhibit specific sodium transporters in different nephron segments and when different classes of diuretics
are combined they exert  synergistic diuretic/natriuretic actions. We have demonstrated that when
bendroflumethiazide is added to chronic furosemide administration the natriuretic response is increased, so-called
supra-additive synergism. Current studies focuses on the question whether the tubular profile of athiazide (in terms
of effects on the proximal tubules) modifies its synergistic properties when co-administrered with loop diuretics, as
has been repeatedly suggested in the literature.

Novel treatment concepts against ischemia/r eperfusion induced organ damage
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