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A B S T R A C T Studies on the feedback inhibition of
ACTH release by steroid hormones and on the binding
of tritiated steroids by the pituitary have prompted
the hypothesis that receptors in addition to or other
than classical glucocorticoid receptors may mediate
steroid hormone effects in this tissue. Accordingly, we
have asked whether more than one glucocorticoid-
binding species, distinct from corticosteroid binding
globulin, can be found in rat anterior pituitary gland.

In our study we have demonstrated high affinity (Kd
4°C -1 nM) binding sites for tritiated corticosterone
(3H-B) in rat pituitary cytosol, distinct from classical
glucocorticoid receptors and transcortin-like sites. Un-
like 3H-B-transcortin complexes, 3H-B bound to such
sites is adsorbed onto hydroxylapatite and is stabilized
by sulphydryl group reducing agents. Sucrose density
gradient analysis in low ionic strength buffer under
equilibrium conditions (3H-B±nonradioactive com-
petitors throughout) showed 3H-B to sediment as a sin-
gle, -8S peak, from which 3H-B was consistently bet-
ter displaced by B than dexamethasone (DM); 3H-DM
similarly bound to an -8S peak, from which it was
better displaced by DM than B. The existence of two
species of pituitary glucocorticoid receptors is further
supported by clear differences in specificity for a range
of steroids, and in the differential depletion of cyto-
plasmic sites after in vivo DM administration. Similar
"B-preferring" sites were not found in thymus cyto-
sols. These results demonstrate that there exist in the
pituitary high affinity intracellular binding sites for
naturally occurring glucocorticoids, distinct from clas-
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l Abbreviations used in this paper: ALDO, aldosterone;
AP, anterior pituitary; B, tritiated cortisone; CBG, cortico-
sterone binding globulin; DM, dexamethasone; DOC, des-
oxycorticosterone; P, progesterone; TA, triamcinolone ace-
tonide.

sical glucocorticoid receptors and transcortin-like sites.
Physiological roles as glucocorticoid receptors remain
to be established for these B-preferring sites.

INTRODUCTION
It has been shown in both experimental animals (1)
and human (2) studies that after the administration of
glucocorticoids there are two periods of inhibition of
stress-induced ACTH release, an immediate or "fast
feedback" effect, and a "delayed feedback" effect oc-
curring an hour or more after steroid administration.
There is also evidence that fast and delayed feedback
effects on ACTH release are differentially effected by
a range of steroids (1, 3), presumably mediated by a
heterogenous population of glucocorticoid binding
sites (2, 3).

In vivo and in vitro studies have suggested that the
anterior pituitary may have cellular mechanisms for
recognizing and responding to glucocorticoids distinct
from those generally operative in other tissues. Mc-
Ewen and his co-workers have shown tritiated corti-
costerone (3H-B) to be negligibly bound by pituitary
nuclei in comparison with tritiated dexamethasone
(3H-DM) (4, 5). Intracellular or membrane bound
CBG-like 'H-B sequestering sites have been proposed
to account for this difference (6-8). However, despite
the apparently very low levels of corticosterone re-
tained in the nucleus, this steroid has been shown to
suppress ACTH secretion from cultured mouse pitui-
tary tumor AtT-20 cells (9). The comparable potencies
of B and DM in suppressing ACTH secretion suggest
that the fast feedback effect may not be modulated
via the classical glucocorticoid receptor (2, 9). Finally,
progesterone, a predominant or full antagonist in other
classical glucocorticoid effector systems (10-14), ap-
pears to be a full agonist in terms of this fast suppres-
sion of ACTH both in the rat anterior pituitary gland
(1) and AtT-20 cells (9).

In previous studies, Harrison and co-workers have
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shown 3H-triamcinolone acetonide to bind to two
classes of sites in AtT-20 cell cytosol; these sites are
distinguishable on the basis of kinetics and specificity
(15). Our study was designed to determine whether
corticosterone binds to sites in the anterior pituitary
distinct from the classical, 3HDM binding glucocor-
ticoid receptors (10), corticosteroid binding globulin
(CBG)-like, putative "type III glucocorticoid recep-
tors" (16), or other CBG-like intracellular glucocor-
ticoid sequestering sites (6, 7). Crucial to such a dis-
tinction has been the use of sucrose density gradient
equilibrated with radiolabeled steroid, with or without
competitors, throughout the gradient, and the use of
hydroxylapatite to separate CBG-like binding sites
from other steroid binding sites. On the basis of our
findings we would postulate the existence-in the pi-
tuitary but not the thymus-of a novel, nonclassical,
B-preferring 8S binding species, distinct from the clas-
sic glucocorticoid receptor.

METHODS
3H-DM (50 Ci/mmol) and 3H-B (105 Ci/mmol) were pur-
chased from New England Nuclear, Boston, MA. Nonra-
dioactive dexamethasone was the gift of Merck, Sharp and
Dohme (Sydney, Australia); other nonradioactive steroids
were from Ikapharm (Ramat-Gan, Israel) and Steraloids
(Wilton, NH).

In all studies female Sprague-Dawley rats, body weight
150-200 g, were used 4 d after adrenalectomy. In some ex-
periments, animals were injected i.p. with 100 ul saline con-
taining various concentrations of Decadron (dexamethasone
sodium phosphate) 30 min before sacrifice. Rats were killed
by decapitation, and the thymus and anterior pituitary (AP)
removed into ice-cold TEMGD buffer (10 mM Tris, 1.5 mM
EDTA, 20 mM sodium molybdate, 10% glycerol (vol/vol),
2 mM dithiothreitol, pH 7.4). Tissues were lightly teased and
thoroughly washed in buffer before homogenization. All
procedures were carried out at 4°C.

For sucrose gradient analyses five anterior pituitaries were
homogenized (glass/glass) in 200 ;J TEMGD buffer, and a
high-speed supernatant prepared by centrifuging the ho-
mogenate at 200,000 g for 40 min at 4°C. Cytosols were
incubated with 100 pl TEMGD buffer containing 3H-B or
3H-DM in the presence or absence of competing steroid for
4 h at 4°C. Aliquots (300 ,ul) were placed on top of 6-ml
density gradients (5-20% sucrose) prepared in TEMGD
buffer containing the appropriate steroids throughout, and
centrifuged for 18 h at 220,000 g at 4°C in a Beckman L5-
65 ultracentrifuge (Beckman Instruments, Inc., Fullerton,
CA). Gradients were fractionated with a peristaltic pump;
fractions (-250 ,ul) were collected directly into plastic tubes
on ice. Bound and free steroids were separated by the ad-
dition of 300 ul of an ice-cold suspension of hydroxylapatite
(15% wt/vol) in buffer B (50 mM Tris, 10 mM potassium
dihydrogen phosphate, pH 7.2). After incubation for 20 min
at 4°C with intermittent shaking, the tubes were centrifuged
(1,000 g, 5 min), the supernatant aspirated, and the pellet
washed (3 X 1 ml) with buffer A (10 mM Tris, 5 mM sodium
dihydrogen phosphate, 1.5 mM EDTA, pH 7.2) containing
1% Tween 80. Washed hydroxylapatite pellets were resus-
pended in 2 ml ethanol, incubated at room temperature for
15 min, centrifuged (1,000 g, 5 min) and the supernatant
taken for liquid scintillation spectrometry.
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Competition studies were performed on AP cytosol (1 AP/
300 MI TEMGD buffer) and thymus cytosol (1 thymus/8 ml
TEMGD buffer) prepared as above. Cytosol (100 Ml) was
added to 50 Ml TEMGD buffer containing 40 nM 3H-B or
3H-DM, plus 50 Ml TEMGD buffer either alone or with var-
ious concentrations of competing steroid. Incubation was for
16 h at 4°C. Scatchard analysis of 3H-B binding in pituitary
cytosol was performed using 0.2-113 nM 3H-B in the pres-
ence and absence of 10 MM B; specific binding was calculated
as the difference between binding in the presence and ab-
sence of excess B. Bound and free steroid was separated using
hydroxylapatite as described above. In those experiments in
which animals were injected with DM before death, the tis-
sue to buffer ratio was doubled at the homogenization step.
An equal volume of dextran-coated charcoal (0.5% charcoal,
0.05% dextran) in TEMGD buffer was then added, and the
suspension allowed to stand at 4°C for 20 min before cen-
trifugation at 200,000 g for 40 min at 4°C.

Studies on the sulphydryl group dependence of glucocor-
ticoid binding sites were performed as follows. AP were pes-
tle homogenized in TEMG buffer (TEMGD buffer, dithio-
threitol omitted), and aliquots of the homogenate immedi-
ately brought to various concentrations of dithiothreitol.
Pituitary cytosols were incubated overnight at 4°C with 10
nM 3H-B or 10 nM 3H-DM, in the presence and absence of
1,000 nM B or DM, respectively, bound and free steroid
separated using hydroxylapatite, and the specific binding
determined per milligram protein. A parallel experiment
was performed using plasma from 4-d adrenalectomized
rats. Plasma was diluted 1:50 with TEMG buffer containing
various amounts of dithiothreitol. Aliquots (100 Ml) of diluted
plasma were incubated overnight at 4°C with 10 nM 3H-B
in the presence and absence of 1,000 nM B; bound and free
steroids were separated by the addition of an equal volume
of dextran coated charcoal suspension in TEMG buffer. After
incubation at 4°C for 20 min the mixture was centrifuged
(800 g, 10 min) and aliquots of the supernatant taken for
liquid scintillation spectrometry.
Groups of rats (four per group) were also injected with

various amounts of DM in 100 Ml saline i.p. After 30 min
the animals were killed and the anterior pituitaries were
pooled and homogenized in 700 Ml TEMGD buffer. The
crude homogenates were treated with an equal volume of
dextran-coated charcoal, and cytosols prepared as above.
Specific binding of 3H-B and 3H-DM was determined as de-
scribed in studies on sulphydryl group dependence. Protein
determinations in all studies were performed using the Brad-
ford method (17).

Thin-layer chromatography was used to determine the
extent of metabolism of 3H-B and 3H-DM during the course
of incubation with cytosol. Cytosols were made 10 nM with
respect to 3H-B or 'H-DM, incubated overnight at 4°C and
extracted with 2 vol of dichloromethane/methanol (5:1). The
extracts were dried under nitrogen and the residues taken
up in 20 Ml ethanol containing 20 ,ug B or DM as carrier.
Chromatography was performed on silica gel coated glass
plates. Samples containing 3H-B were run in chloroform/
ethanol (70:30), and those containing 3H-DM in chloroform/
ethanol (80:20). Relative mobility (Rf) values for both ste-
roids were 0.77 under the chromatography conditions
chosen.

RESULTS

Pituitary cytosols incubated with 3H-B in the absence
or presence of competing steroids were sedimented
through sucrose gradients of an identical steroid com-
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FIGURE 1 Sucrose gradient analysis of (a) 10 nM 3H-B bind-
ing to rat pituitary cytosol in the absence of competitor (open
circles) and presence of 80 nM B (closed circles) or 80 nM
DM (closed triangles); (b) 10 nM 3H-DM binding in the ab-
sence of competitor (open circles) and presence of 80 nM
B (closed circles) or 80 nM DM (closed triangles). Gradients
contained the appropriate steroids throughout. Hydroxyl-
apatite was used to separate the bound and free radioactivity
within each fraction. Hemoglobin (Hb), sedimenting at 4S,
was used as an internal sedimentation marker.

position throughout as the incubation media. Hydrox-
ylapatite was used to separate bound and free steroid
in each gradient fraction. As can be seen in Fig. la,
3H-B was specifically bound in the 8S region of the
gradient under low ionic strength conditions. This
peak of radioactivity was consistently more displaced
by eightfold nonradioactive B than eightfold nonra-
dioactive DM. In marked contrast, the analogous ex-
periment with 3H-DM (Fig. lb) revealed that 3H-DM,
also bound in the 8S region, was better displaced by
DM than B. These results are inconsistent with the
thesis that 3H-B and 3H-DM share a single class of 8S
binding sites. The characteristics of the 3H-DM bind-
ing sites are consistent with those of classical gluco-
corticoid receptor (10); 3H-B binding, however, with
a higher affinity for B than DM, cannot be predomi-
nantly to the classic glucocorticoid receptor. These
sites are also clearly different from the rat pituitary
4S CBG-like binding site (6-8), in that-in contrast
with such sites-they sediment at 8S under low ionic
strength conditions, and can be absorbed onto hy-
droxylapatite. Conventional sucrose density gradient
analysis showed very high levels of a 4S 3H-B binding
species, from which 3H-B could be displaced by excess
B but not DM. We interpret these findings as consistent
with very high levels of CBG in the pituitary, and the
absence of such a peak using the present technique as
confirmation that hydroxylapatite does not bind CBG
(18). Under nonequilibrated conditions (where no ste-
roid was included throughout the gradient) no 8S peak
of 3H-B binding was found. This difference is consis-
tent with a relatively rapid dissociation of 3H-B from

8S binding sitbs under such conditions. This possibility
is supported by a limited series of dissociation studies,
in which excess B was added to pituitary cytosol in-
cubated overnight with 3H-B. Under such conditions,
50% of initial binding remained after 1 h at 40C, and
levels indistinguishable from nonspecific after 8 h.
That the loss in binding was not due to substantial or
preferential receptor degradation over this time period
is suggested by the equivalent stability of 3H-B and
3H-DM binding sites over the much longer periods
(16+ h) of sucrose gradient analysis.

Scatchard analysis of 3H-B binding to pituitary
cytosol is shown in Fig. 2. At ligand concentrations of
-25% saturating, the bound to free ratio departs from
linearity, suggesting that these sites are relatively la-
bile under conditions of low steroid concentration. An
estimate of affinity, derived from the remainder of the
Scatchard plot, shows these sites to have a Kd 40C
- 5 nM. That such nonlinearity is not attributable to
positive cooperativity is attested to by the slope
(S = 1.19) of the Hill plot (not shown).

This ability of hydroxylapatite to discriminate be-
tween 8S (putative receptor) and 4S CBG-like binding
sites was used in experiments to compare and contrast
3H-B and 3H-DM binding sites. The hormonal speci-
ficity of pituitary and thymic binding sites was deter-
mined by competition studies with a variety of non-
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FIGURE 2 Scatchard analysis of 3H-B binding in rat anterior
pituitary cytosol. Cytosol was incubated with 0.2-113 nM
3H-B in the presence and absence of 10 AM B at 4°C over-
night. Separation of bound and free steroid was achieved
using hydroxylapatite. Specific binding is plotted.
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FIGURE 3 Steroid competition for 3H-B and 3H-DM binding
sites in pituitary and thymic cytosols from adrenalectomized
rats. Cytosols were incubated with 10 nM 3H-B or 10 nM
3H-DM with or without competitor at 4°C overnight. Com-
petitors used were progesterone (P), corticosterone (B),
triamcinolone acetonide (TA), dexamethasone (DM) and
aldosterone (ALDO). Specific binding was determined as the
difference between the amount of radiolabeled ligand bound
in the absence of competitor and that bound in the presence
of 1 ,uM B or DM, respectively. The amount of specific bind-
ing in each case was (a) 135 fm/mg protein, (b) 118 fm/mg
protein, (c) 191 fm/mg protein, and (d) 252 fm/mg protein.
Each point is the mean of triplicate determinations; the SD
was <7% of the mean value for each point.

radioactive steroids. Cytosols were incubated with 10
nM 3H-B or 10 nM 3H-DM in the presence of various
concentrations of competitor. Competition for 3H-B
binding sites in pituitary cytosol is shown in Fig. 3a;
at a 10-nM concentration of competitor the hierarchy
of affinity is triamcinolone acetonide (TA) > B > DM
> ALDO > P, while at higher concentrations B and
P are the most potent competitors, followed by DM
and ALDO, while TA was least able to displace 3H-B.
This hierarchy at higher competitor concentrations is
in contrast with that obtained when 3H-DM was used
as ligand (Fig. 3b). Here the hierarchy (TA = DM
> B > P > ALDO) was identical to that previously re-
ported for the classical 3H-DM binding glucocorticoid
receptor of rat kidney and thymus cytosols (11, 19).
The most striking distinction was obtained using TA
as competitor; pituitary 3H-DM binding sites clearly
show a high affinity for this steroid, although it has a
very much lower affinity for 3H-B binding sites. These
results confirm that whereas B binds to classical glu-
cocorticoid receptors, it also binds to sites that display

a higher affinity for B than for DM and TA, i.e., "B
preferring" sites.
However, when the hormonal specificity of 3H-B

and 3H-DM binding was analyzed in thymus cytosol
(Fig. Sc, d), no difference in steroid specificity was
seen, suggesting that in this tissue both ligands bind
to a single class of sites, equivalent to those binding
3H-DM in pituitary cytosol.

Another characteristic examined was the sensitivity
of the 3H-B binding sites to sulphydryl group reagents.
The steroid-binding activities of receptors in general
and glucocorticoid receptors in particular (20) have
been shown to be sensitive to the state of reduction of
sulphydryl groups. In contrast, CBG shows no such
dependence (21). When the specific binding of 3H-B
was determined at various concentrations of dithio-
threitol (Fig. 4) the cytosol (but not the plasma) bind-
ing sites displayed a marked sensitivity toward the sul-
phydryl group reagent, confirming the nonidentity of
the two species. The levels of 3H-DM specifically
bound also showed a dependence on the concentration
of dithiothreitol present. While the difference in cy-
tosol 3H-B and 3H-DM binding appears considerable,
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FICURE4 Sulphydryl group sensitivity of plasma and pi-
tuitary cytosol binding sites. Plasma (diluted 1:50 with
TEMG buffer) containing various concentrations of dithio-
threitol was incubated overnight at 4°C with 10 nM 3H-B
with and without 1 MM B, and specific binding determined
per 100-M1 aliquot. Pituitary cytosol (100 Ml) containing var-
ious concentrations of dithiothreitol was incubated under
identical conditions with 10 nM 3H-B (closed triangles) or
10 nM 3H-DM (open triangles) with and without 1 MM B or
DM, and specific binding determined per milligram cytosol
protein. Each point is the mean of triplicate determinations
of total and nonspecific binding; the SD was <5% of the
mean value for each point.
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one interpretation is that it may merely reflect a dif-
ferential stabilization of an identical binding site by
the two ligands. An equally plausible hypothesis is that
these differences reflect truly different characteristics
of two nonidentical binding sites.

If there are in fact two separate classes of molecules
differentially binding the radiolabeled ligands it should
be possible, by the in vivo administration of one of the
ligands, to preferentially occupy and presumably
translocate one of the species into the cell nucleus. In
Fig. 5 are shown the levels of specific 3H-B and 3H-
DM binding in pituitary cytosol of rats injected 30 min
before death with various concentrations of dexa-
methasone. This study is complicated by the fact that
DM has appreciable affinity for the B-preferring site;
despite this inevitable overlap, with increasing doses
of dexamethasone the proportion of 3H-DM to 3H-B
sites remaining in the cytosol progressively decreases.
These results are consistent with DM preferentially
occupying and translocating classic glucocorticoid re-
ceptors.

Given the mutually competitive nature of B and DM
for the two binding sites (Figs. 1 and 3), it is clear that

CL20 5
CID

E
0
E

0
5
lr 100

(0
CX

onI
U.
0
0
z 50
az

wa.(Q

3H-DM
3H-B

84 82 *73 *63 42

0 06 2
,pg DM INJECTED

FIGURE 5 Selective occupancy/translocati
binding sites in pituitary cytosol, by in viv
of DM. Adrenalectomized rats were inject
Ml vehicle alone (0.9% saline), or with 10(
taining increasing amounts of dexamethasc
phate, and killed 30 min later. Cytosols we]
treatment of the crude homogenate witl
charcoal. Specific binding was determined
cytosol with 10 nM 3H-B (open bars) or
(hatched bars), with and without 1 MIM ei
dioactive competitor, at 4'C overnight. E
mean of triplicates; error bars indicate SD. !
bers show the ratio of 3H-DM to 3H-B binc
centration.

l
IL I
0"K
0D
azm

C,-

0-

U

0c

0)

0

50

100
3 10 30 100 1000

nM COMPETITOR

FIGURE 6 Steroid competition for 3H-B binding sites in pi-
tuitary cytosol after in vivo injection of dexamethasone.
Adrenalectomized rats were injected with 20,g i.p. dexa-
methasone and the animals were killed 30 min later. Cytosols
were prepared after treatment of the crude pituitary ho-
mogenates with dextran-coated charcoal. Steroid competi-
tion studies were performed as in Fig. 3; additional com-
petitors used were deoxycorticosterone (DOC), promege-
stone °(R), estradiol (E), and dihydrotestosterone (DHT).
The amount of specific binding was 39 fm/mg protein. Each
point is the mean of triplicates performed; the SD was <8%
of the mean value for each point. °R = 17,21-19-norpregna-
4,9-diene-3,20-dione.

in pituitary cytosol of adrenalectomized rats a pro-
portion of the specifically bound 3H-B is to classical
3H-DM preferring glucocorticoid receptors. A more
accurate estimate of the affinity and hormonal speci-
ficity of the B-preferring sites would then be expected
where pituitary cytosol had been depleted of classical
glucocorticoid receptors by the in vivo administration
of DM. Such studies were thus performed in adrenal-
ectomized rats injected with 20 Ag of DM 30 min
before death. The hormonal specificity characteristics
of 3H-B binding to such a cytosol are depicted in Fig.
6. In comparison with the results obtained with un-

treated animals (Fig. 3a), P and B were now found to
be far more potent competitors than DM, particularly
at equivalent concentrations of 3H-B and competitor.

6 20 The apparent affinity of 3H-B binding (Kd 4°C -1
nM) similarly was higher than in untreated animals.

ion of DM vs B Not surprisingly, the structurally related compound
vo administration DOC was found to be equipotent with B in competing
ted i.p. with 100 for 3H-B binding to the B preferring site. These results
0 Ml vehicle con- are consistent with a relative increase of B preferring
me sodium phos- sites over the glucocorticoid receptor in such pre-re prepared afterh dextran-coated treated rats. Promegestone, estradiol, and dihydrotes-
by incubation of tosterone displayed minimal affinity for the B prefer-
10 nM 3H-DM ring site, while TA and ALDO showed only modest

quivalent nonra- affinity for 3H-B binding sites. The shape of the dis-

Sach value is the placement curve for TA suggests that there may stillSuperscript num-
ling at each con- be considerable heterogeneity in the remaining sites.

This heterogeneity is probably not due to lack of de-
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pletion of "classic" glucocorticoid receptors, because
similar displacement is seen in Fig. 3.

Finally, we established that the differences in bind-
ing of the two radioligands were not due to differences
in steroid metabolism. When the 3H-steroids, incu-
bated overnight in pituitary cytosol, were extracted
in dichloromethane/methanol they were found to be
essentially unmetabolized (97% authentic) by thin-
layer chromatography analysis.

DISCUSSION

The series of experiments reported here provide strong
evidence that there exists in the anterior pituitary
gland of the rat sites that bind B with higher affinity
than do the classical glucocorticoid receptors. We have
tentatively termed these the B-preferring sites, and
have shown that they differ from previously described
nonclassical glucocorticoid binding sites (6-8). Differ-
entiation from classical glucocorticoid receptors has
been achieved on the basis of steroid specificity, and
the preferential occupation and nuclear translocation
of classical glucocorticoid receptors by the in vivo ad-
ministration of DM. The B-preferring sites, which sed-
iment at -8S during ultracentrifugation through low
ionic strength sucrose gradients, are clearly different
from the type III receptors, which sediment at 4S un-
der similar conditions (16). The ability of DM at high
concentrations to completely suppress 3H-B binding
to the B-preferring site (Fig. 6) is also inconsistent with
the reported specificity of the type III (CBG-like) bind-
ing site, as is the difference in sulphydryl group de-
pendence. These criteria sirnilarly serve to distinguish
the B-preferring sites from CBG.

Identity of the B-preferring species with other ste-
roid receptors is excluded on the basis of the hormonal
specificity studies performed in Fig. 6. Classic miner-
alocorticoid receptors in either kidney (22) or pituitary
(23) show a higher affinity for aldosterone than DM
(22, 23), which these sites clearly do not; progesterone,
estrogen, and androgen receptors appear excluded on
the basis of the negligible competition for 3H-B sites
displayed by promegestone, estradiol, and dihydro-
testosterone, respectively (Fig. 6). We have addition-
ally confirmed that the B-preferring site is unrelated
to the progesterone receptor, by using AP from 1-wk
ovariectomized/adrenalectomized rats (results not
shown), where the pituitary content of progesterone
receptor has been shown to be an order of magnitude
less than in animals with intact gonads (24).

Several other studies have demonstrated that in the
AP of the rat 3H-B binds to at least two intracellular
binding sites (5, 25, 26) as well as a plasma membrane
binding site (6). The additional sites distinct from the
classical glucocorticoid receptor, however, have been
identified with either the intracellular type III recep-

tor or extracellular CBG-like binding proteins. In AtT-
20/D-1 cells, a mouse pituitary tumour cell line, B and
DOC have been found to compete for binding to 3H-
TA binding sites with higher potency than DM, but
lower than TA (15), a specificity clearly different from
that obtained for 3H-B preferring sites in the present
study, and from classical 3H-DM binding glucocorti-
coid receptors.
An additional characteristic of the B-preferring sites

that we observed was the apparent high rate of dis-
sociation of 3H-B from such sites. A rapid dissociation
rate is consistent with the studies of McEwen et al.
(4, 5), who showed that after in vivo administration
of 3H-B very little nuclear retention was seen. In ad-
dition, this may explain why 3H-P and 3H-DOC sim-
ilarly showed minimal pituitary localization (4), des-
pite the fact that P has been shown to have a rapid
and potent suppressor effect on ACTH release in rat
anterior pituitary gland (1), and from mouse pituitary
tumor cells in culture (9). Such an activity is in marked
contrast to the well known antiglucocorticoid prop-
erties of P (10-14), but is supported by studies of ,B-
endorphin production where both P and DOC show
what appears to be full glucocorticoid agonist prop-
erties (27).
From the data presented in this paper it would ap-

pear that corticosterone, the physiological glucocor-
ticoid in rats, may bind to two distinct types of glu-
cocorticoid receptor in the anterior pituitary. One of
these is the classical, 3H-DM binding glucocorticoid
receptor found in thymus, and other glucocorticoid
target tissues; the other is distinct from not only clas-
sical glucocorticoid receptors, but also from the pre-
viously reported CBG-like intracellular binders.
Whether or not such B-preferring sites represent phys-
iological steroid receptors awaits further evidence in-
cluding that of a direct correlation between binding
and a specific cellular effect. The rapid suppression of
ACTH secretion by B, P, and DOC (3, 9), and the high
affinity of these steroids for these novel B-preferring
sites is consistent with a role for such sites in modu-
lating the rapid release of ACTH. Currently, studies
are in progress in this laboratory to examine such a
possibility.
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