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Influence of salt and volume on changes in rat brain
angiotensin

Angiotensin I has long been known to influence central nervous system function when
administered exogenously. The drug can raise systemic blood pressure in dogs, alter
drinking behaviour in rats, and release antidiuretic hormone (Severs & Daniels-Severs,
1973). These are pharmacological actions, the effects of large doses of angiotensin
administered to the brain via an exogenous route. Of potential physiological import-
ance is the discovery of a complete renin-angiotensin system within the central nervous
system, independent of that in the periphery (Fischer-Ferraro, Nahmod & others,
1971; Ganten, Marquez-Julio & others, 1971). These workers have found brain
renin to be an isoenzyme of peripheral renin, much of the angiotensin present to be
in the decapeptide form (Angiotensin I), and the highest concentrations of hormone
present in the hypothalamus and brainstem, the centres of cardiovascular control and
salt and water regulation.

Although much anatomic work has been done, little is known about the physiology
of this hormone system in the brain. One previous report has given qualitative
information on possible physiological regulation (Ganten, Granger & others, 1972).
This study presents quantitative data illustrating the effects of changes in sodium
balance on the concentration of brain Angiotensin I.

Male Sprague-Dawley rats (250-400 g) were housed in pairs. All animals were fed
standard rat pellets and had free access to tap water except where noted. Three
groups were used. Control animals were untreated ; one group was given meralluride
(Mercuhydrin, Lakeside) (20 mg kg1, i.m.) daily and ammonium chloride (65 mg kg1,
i.p.) every other day for a total of eight days. The third group was given daily
injections of desoxycorticosterone acetate in oil (Dycort, Harvey) (5 mg, i.m.) on the
first day and 1 mg day—! thereafter for a total of eight days. These animals had free
access to 0-9 9 NaCl.

On the day of study, animals were anaesthetized with sodium pentobarbitone
(32 mg kg, i.p.) and bilaterally nephrectomized. After a 60 min wait (sufficient to
allow for the disappearance of virtually all circulating renin (Schneider, Rostorfer &
Nash, 1968), decapitation and craniotomy were performed and the brainstem between
the inferior colliculi and the spinal cord was removed. This tissue was quickly
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Table 1. Effects of high and low sodium regimens on brainstem Angiotensin 1

concentration.
(ng Angiotensin I g™1)
Increased Na+* Decreased Na*
Controls (DOCA treated) (diuretic treated)
mean 78-01 40-48 229-32
s.e. 0-01 6-04 54-96
P <2'01 <0-001
5

n 14

washed with ice-cold 109 trichloroacetic acid saturated with 8-hydroxyquinoline SO,
and disodium ethylenediamine tetraacetate as enzyme inhibitors. The brainstem was
homogenized and the tube re-weighed. After centrifugation, the supernatants were
removed, lyophilized and frozen at —20° until assay.

The amount of Angiotensin I in each sample was determined by a radioimmuno-
assay (Schwarz/Mann) based on the method of Haber, Koerner & others (1969).
Recovery of Angiotensin I added to brainstem extracts averaged 80%,. Results are
expressed as nanograms of Angiotensin I g~ tissue (wet weight), means +- standard
error. Statistical analysis was by Student’s z-test for group comparisons.

The mean weight of the tissue assayed was 0-164 4 0-01 g (n = 25). The effects
of the drug treatments on the concentration of Angiotensin I are shown in Table 1.

We have used a radioimmunoassay to study the effects of changing sodium and
fluid balance on Angiotensin I concentration in the rat brain. The brainstem was
used because of its accessibility and high concentration of Angiotensin I (Fischer-
Ferraro & others, 1971). Depletion of extracellular volume and sodium with diuretics
causes a large increase in the brainstem concentration of Angiotensin I, whereas
volume and sodium-loading decrease this concentration. Thus, altering fluid and
sodium balance causes the same directional change in brainstem Angiotensin I
concentration as it does in peripheral blood via its influence on plasma renin activity.
These changes may prove to be of physiological importance since, in the brain at
least, Angiotensin I has been reported to act independently of conversion to Angioten-
sin II (Bryant & Falk, 1973).
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