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Angiotensin II (All), an endogenous peptide which
has a potent vasoconstrictive action, plays an im-
portant role in the homeostasis of blood pressure and
the fluid-electrolyte balance (Peach, 1977). The
diverse effects of All could be mediated by certain
types of receptors coupled to specific signal trans-
ducers (Douglas, 1987). At least two types of All re-
ceptors (AT, and AT, have been characterized in
specialized tissues, such as adrenal gland, kidney,
smooth muscle and liver. The All receptors show dif-
ferent characteristics in vascular tissues of fetal and
neonatal rats (Ghiani et al., 1988), and the soluble All-
binding protein in rat heart reveals an age-related de-
crease in All-binding sites (Sen and Rajasekaran,
1991). Some studies have shown that the vascular
responses to All are altered with age in rat kidney
and aorta (Tank et al., 1994; Wakabayashi et al., 1990).
A recent study demonstrated that the aging from 3 to
20 months caused a gradual decrease in the level of
angiotensinogen MRNA in rat liver (Kalinyak et al,
1991), but there is little information about the in-
fluence of aging on the All receptor itself. The present
work reports the equilibrium binding properties of [*H]
All to membrane preparations from rat liver aged
from 0.7 to 20 months in order to find out the cha-
nges in All receptor during maturation, particularly in
the AT, receptor, the major mediator of physiological
responses to All.

PHIAIl (5-L-isoleucine, 65 Ci/mmole) was pur-
chased from DuPont NEN (Boston, MA). All (human)
was purchased from Sigma (St. Louis, MO). Lumagel
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scintitlation cocktail was obtained from Lumac*LSC B.
V. (Olen, Belgium). All the other chemicals were of
the highest purity among commercially available.
Male Sprague-Dawley (SD) rats were supplied by An-
imal Research Lab., KRICT and kept on the standard
laboratory chow. The 0.7, 1.5, 3, 6, and 20 month-
old SD rats were used as the source of liver. All re-
ceptors from rat liver homogenates were prepared by
the method of Lee et al., (1995). Briefly, rat livers of
various ages were obtained after cervical dislocation
and kept in ice-cold sucrose buffer containing 0.2 M
sucrose, 1 mM EDTA, and 10 mM Trizma base (pH 7.
2). After mincing and rinsing with the same buffer,
the tissues were disrupted with Brinkmann Homo-
genizer (Brinkmann Instruments, Inc.). The homo-
genate was spun at 3,000 xg for 10 min and the su-
pernatant was decanted through paper tissue (Kimwipes).
Collected supernatant was spun at 12,000 x g for 13
min. The final supernatant was then centrifuged at
102,000 xg for 60 min. The pellet was washed with
washing buffer containing 5 mM MgCl, and 50 mM
Trizma base (pH 7.2). All of the above steps were car-
ried out at 4°C. The final pellet was resuspended in
assay buffer containing 0.25% bovine serum albumin
(BSA), 5 mM MgCl,, and 50 mM Trizma base (pH 7.2).

Binding assays were performed in triplicate by in-
cubating aliquots of freshly prepared particulate frac-
tion (0.15-0.20 mg of protein) with varying con-
centrations of PH]AIl in 13 x 100 mm borosilicate
glass tubes at a final volume of 0.5 mi of assay buffer.
After incubation in a shaking water bath for 60 min
at 25°C, the reaction was terminated by the addition
of 3 ml of cold washing buffer, and the bound ra-
dioactivity was separated rapidly through glass fiber
filters (GF/C Whatman, prewetted with assay buffer)
with a Brandel cell harvester system (Brandel M-12R).
The filters were washed with an additional 3 ml of
cold washing buffer, and trapped radioactivity was
measured by a liquid scintillation counter (Packard
Tricarb 1500C). Nonspecific binding was determined
in the presence of 1 pM unlabeled All. Equilibrium
binding parameters were obtained using the iterative
nonlinear curve fitting program, EBDA-LIGAND
(Munson and Rodbard, 1980). The single-site and two-
site models for each isotherm were calculated using
the differential F value in the LIGAND program.

The assay conditions for all All receptor pre-
parations were identical (shaking incubation for 60
min at 25°C). The protein concentrations of receptor
preparations were adjusted to 1.5 to 2.0 mg/mi for
binding experiments. This range of protein con-
centration was determined by the protein dose
analysis (data not shown), and the selected range was
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Fig. 1. Scatchard plot from binding of HJAIl in rat liver
homogenates. The concentration range of ['HJAl 0.1 to 10
nM. The liver homogenates were prepared from the rats
aged 0.7 (m), 1.5 (0), 3 (A), 6 (¥) and 20 (0) months.

Table 1. Binding parameters of rat liver homogenates

Months of Binax .
Age Ka (M) (fmol/mg protein) Hill Slopes
0.7 0.90 551 1.04
1.5 0.91 548 1.04
3 0.75 298 1.03
6 1.35 202 0.99
20 1.74 140 1.05

best fitted to the study of [’H]AIl binding. In e-
quilibrium binding analysis of rat liver homogenates,
the saturability of specific binding was found in all
ages. The Scatchard plots of those data showed linear
distribution suggesting an interaction of the ligand
with a single population of sites (Fig. 1), and it was
confirmed by the data analysis through the EBDA-LI-
GAND program (Table 1). The Hill slopes (Hill coef-
ficient, nH) were close to 1 in all ages. Dissociation
constant (K} values ranged irom 0.9 to 1.7 nM in the
ages of 0.7 to 20 months, and these values were not
significantly different between ages suggesting that
binding affinity was not changed during growth.
However, an apparent maximum binding (B,.) was
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decreased from 551 to 140 fmol/mg protein with in-
creasing the age from 0.7 to 20 months. Because the
rat liver homogenates have very homogenecous po-
pulation of AT, receptor (Lee et al., 1995), these
results imply that the number of AT, receptor is reduc-
ed with aging. The downregulation of [*H]AIl binding
sites might include the changes in mRNA expression
or the increased internalization of AT, receptor.

In conclusion, the equilibrium binding studies on
All receptor using rat livers from various months of
age demonstrated an age-related decrease in B,
with unchanged dissociation constant (K,). Whether
the functional role of All receptor in rat liver aiso
changes with age remains to be studied.
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