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Characteristics of the research group:

The group is characterised by using many different techniques to answer the questions. Basic
techniques include isolation of RNA and DNA, cDNA cloning, sequencing, RT-PCR, Northern and
Southern blotting, Rnase protection assays, Western, immunostainings, RIA, ELISA,
electrophysiology, in vitro microperfusion, fluorescence measurements on living cells, servo-
mechanisms for controlling body contents of water, salt and blood pressure. The models used
include cell lines, primary cultures, fresh microdissected tissue, sampled human tissue, chronic
animal models in metabolic cages, conscious dogs, rat, guinea pig and sheep fetal models, and
finally the group do investigations on healthy volunteers and on patients.

Running projects: Titles and abstracts:

Renin-producing cells: differentiation and mechanisms of secretion

Renin is a hormone which is synthetized, stored and released from juxtaglomerular cells in the renal
blood vessels. Renin is the main determinant of the activity of the Renin-Angiotensin-Aldosterone
system, which isinvolved in the regulation of the blood pressure, the salt and water and the renal
function. Renin is released when the organism lacks salt and when the blood pressure falls. Renin is
probably involved in the pathogenesis of hypertension. By acute stimulation renin is released from
pre-existing JG cells but during chronic stimulation new JG cells are recruited. We study the
mechanisms that are involved in the acute cellular control of renin secretion, and the chronic
processes involved in the transformation from vascular smooth muscle cell to renin-producing cell
in the afferent arteriole.

M echanisms of contraction in the renal afferent arterioles
The arterial blood pressure is regulated in an interaction between circulating vasoactive substances,
salt excretion and the central nervous system. The kidney plays a central role in this regulation, both
through release of renin (see above) and as the organ for controlled salt excretion. The renal afferent
arterioles are central for regulation of rena blood flow and glomerular filtration, and changesin the



function and structure seems to play an important role in the pathophysiology of hypertension. We
are currently studying the function, interaction and intracellular signalling pathways of different
hormones and ion channels. Current investigations focus on voltage-dependent calcium channels,
steroid hormones and nitric oxide.

Renal mechanisms of salt retention during liver cirrhosis and nephrotic syndrom

In certain conditions, such asliver cirrhosis, nephrotic syndrome and heart failure, a number of salt-
retaining mechanisms are activated. We study the mechanisms involved in the activation of sodium
retaining factors (renin-angiotensin-al dosterone system, prostaglandins, relevant ion channels) and
mechanisms that decrease the effect of sodium excretory factors (ANP, NO). We use a combination
of molecular techniques and functional studies on animalsl in vivo and in vitro. In addition we
perform pharmacological intervention studies on humans.

The pathogenesis of development of hypertension after fetal growth restriction.
Epidemiological studies in humans have demonstrated a correlation between low birth weight and
development of high blood pressure and diabetes mellitus. In this project we want to use a
combination of molecular, morphological and functional investigations to elucidate the mechanisms
that lead to increased blood pressure in adult animals after experimentally induced fetal growth
restriction in the fetal stage in rat and guinea pig. The kidney development seem to be central for
the effect of growth restriction on high blood pressure and we therefore focus on the devel opment

of the kidney and and cardiovascular system after birth with special emphasis on insulin-like growth
factor (IGF), insulin-binding proteins and the renin-angiotensin-aldosterone system.

Boye Jensen and Peter Bie are sending separ ate descriptions. The publications do not include
Peter Bies publications
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