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INTRODUCTION

Blood-borne angiotensin I[1 {AII) stimulates drinking, increases
blood pressure and releases pituitary hormones (1), effects media-
ted, at least partially, through stimulation of AII receptors in
circumventricular organs (2). We tried to determine whether AII
could modulate the metabolic activity of its target sites in the
rat brain, and whether any correlation could be found between such
a modulation and the number of AIIl receptors in a particular brain
structure.

MATERTAL AND METHODS

Four month-old male Sprague Dawley (SD) and Long Evans (LE)
controls, and homozygous Brattleboro (DI} rats were obtained from
NIH. Groups of 4 to 10 rats were water deprived (5 days for SD,
16 nhr for LE and DI). One group of DI rats was injected with va-
sopressin (Pitressin, Parke Davis) 500 mU/100 g body wei?ht; daily
for 7 days. Glucose utilization was determined by the [14¢]-deo-
xyglucose autoradiographic method (3, 4{. Angiotensin receptors
were quantitated after incubation with 1251-[Sar!]-All, autoradio-
graphy, computerized densitometry {4, 5) and comparisons with 1251
standards {6).

RESULTS

In the subfornical organ {SFO) DI rats presented enhanced glu-
cose utilization when compared to SD or LE controls (Figure 1),
Yasopressin substitution reduced the increased glucose utilization
in DI rats to levels no different from those in control rats (Fi-
gure ). Mater deprivation of SD rats for 5 days increased gliuco-
se utilization by 62%. When water deprived for 16 hr, LE rats in-
creased their glucese utilization by 19%, and DI rats by 35% (Fi-
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FIGURE 1., GLUCOSE UTTLIZATION IN THE SUBFORMICAL ORGAN IN WATER-
DEPRIVED BRATTLEBORD AND CONTROL RATS. JAryows point o the sub-
fornical organ. From upppar to lower panels: Nissl stain. SD
rats: control (left) 40 = 3; water deprivation (right) 65 + 2%,
LE: contral {Teft)} 48 z 2; water deprivation {right) 57 + 2%, DI:
control {left) 69 + 5**, water deprivation {right) 93 + 5*. OI:
control (left) 69 = 3; vasopressin replacement {right) 53 & 4)*#*x,
Numbers are umol/100g/min, X + S.E.M. *p{0.05, water deprived vs
control. **p<0.05, Dl vs control LE or SD. **%p<0.05, DI vaso-
pressin treated vs DI,
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FIGURE 2. GLUCOSE UTILIZATION IN THE NUCLEUS SEPTALIS TRIANGU-
LARIS IN WATER-DEPRIVED BRATTLEBORQ AND CONTROL RATS. Arrows
peint to the nucleus septalis triangularis. Panels are from the
groups as in Figure 1. SD: control 4% * 3; water deprived 83 ¢

2 *, LE: control 49 + 4, water deprived 63 + 5.* DI: control
68 + 5**; water deprived 107 £ 6*. OI: control: 68 £ 5**; vaso-
pressin replacement 50 £ 3***, Numbers are umol/100g/min, X +
S.E.M.  *p<0,05, water deprived vs. control. **p<0.05, DI vs
control LE or SD.  ***p<0.05, DI vassopressin treated vs OI.
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gure 1}. Similar changes in glucose utilization between DI rats
and controls, after dehydration and after vasopressin occurrad in
the nucleus septalis triangularis (Figure 2).

Glucose utilization was also higher in posterior pituitary of
DI rats when compared to LE contrels. Water deprivation increased
glucose utilization in posterior pituitary of both LE and DI. (LE:
41 + 2 and 61 = 10 *; DI 83 = 5 ** and 132 = 32 * ymol/100g/min,
* p<0.05 dehydrated vs control, ** p<0.05 DI vs LE).

High density of single ciass, high affinity AIl receptors were
detected in the SFO of SD control rats (Ka: 1.5 1091 Bmax 265
fmol/mg protein. In contrast, very few AIl receptors were detected
in posterior pituitary of SD rats (results not shown}.

D1SCUSSION

Acute or chronic dehydration increases glucose utilization spe-
cificaliy in the 5F0. D1 rats, unable to synthesize vasopressin,
are chronically dehydrated {7) and are more susceptible to acute
dehydration, increasing the glucose utilization substantially more
than controls. In DI rats, this metabolic change can be corrected
by hormonal (vascpressin) substitution.

Similar metabolic changes in DI rats and in normal, water depri-
ved animals are detected in the nucleus septalis triangularis, a
structure anatomically connected to the SFO-neurohypophyseal path-
way {8). These discrete alterations in brain glucose utilization
are prcobably due to stimulation of the SFO by blood-borne ATI.
Blockade of peripheral ALl formation by Captopril reverses the in-
creased glucese utilization in both the SFO and the nucleus septa-
lis trijangularis, and ALl infusion to normal rats increases gluco-
se utilization in the same structures, a process prevented by the
All antagonist saralasin (Gross, Kadekaro, Andrews, Sokoloff and
Saavedra, submitted).

Similar changes in giucose utilization occur in the posterior
pituitary of DI rats, in normal, water-deprived animals, and after
AlT infusion to normal rats, probably indicating All-mediated in-
creased metabolic activity of the neurohypophyseal axis during de-
hydration (9). However, very few AIL receptors occur in the pos-
terior pituitary, whereas high affinity ALl receptors are abundant
in the SFO {10). Thess observations suggest that blood-borne AII
activates specific AIL receptors in the SF0, resulting in the me-
tabolic activation of this structure and of the pathway connecting
the SFO to the terminal neurohypophyseal axons (8), with the end
result of increased vasopressin release to the circulation.
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