
Table 1. Characteristics of the computed cases 

Case Y Flux* Gridt 

*Dimensionless in the numerical simulation. tNurn- 
ber of mesh points: horizontal x horizontal x vertical. 

(>H) away from the top or bottom bound- 
aries are dotted here t i  avoid contamina- 
tion by boundary effects (at both ends, the 
vertical velocities are forced to vanish by the 
boundary conditions). All the points lie 
close to a straight line. However, the inter- 
cept of this line with the vertical axis is not 
zero; there is some residual velocity even 
when AV approaches zero. The slope of the 
straight line is close to 1. Similarly, one 
would expect from Eq. 3 that T'IT varies 
linearlv with AV if a is constant. The tem- 
perature ratio is plotted versus the super- 
adiabatic gradient in Fig. 4, which looks 
very similar to Fig. 3. The slope for these 
relations would also be close to 1. These 
results reinforce the validity of assuming 
that the mixing-length is proportional to the 
pressure scale height; they also demonstrate 
the feasibility of directly relating the mean 
dynamics to the mean atmospheric structure 
by simple relations similar td those given by 
the local MLT, in the limit that the convec- 
tion is deep and efficient. Finally, the corre- 
lation, C(Vz,AT) is constant and has a value 
of about 0.8. Therefore, with Eq. 1, one can 
calculate the flux from a knowledge of AV, 
or vice versa. 

The above results indicate that some basic 
assumptions made in computing coarse fea- 
tures of convection by means of MLT are 
valid, at least in the limited parameter range 
in which our numerical simulations were 
performed. However, one should not con- 
sider our results as a blanket confirmation of 
MLT. First, the parameter range of our 
computation does not cover all possible 
situations; for example, the values of the 
superadiabatic gradient are much smaller 
than those expected in the convective-radia- 
tive transition-layers where convection be- 
comes less efficient but MLT is needed 
most. Second, much detailed dynamical in- 
formation obtained by our simulation can- 
not be predicted by MLT. Consequently, 
problems that are sensitive to these details 
are not properly addressed by the MLT 
approach. 
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The Glucocorticoid Receptor Protein Binds to 
Transfer RNA 

The glucocorticoid receptor from mouse AtT-20 cells exists in three forms: (i) the 
untransformed receptor (9.1s; M ,  of 319,000), a large oligomeric molecule that does 
not bind to DNA; (ii) the transformed receptor (4s; M ,  of 96,000), which is formed by 
dissociation of untransformed receptor after steroid binding and which binds to DNA 
to modulate gene expression; and (iii) an intermediate size receptor (6s; M, of 
132,000), which also binds to DNA and contains a bound small RNA molecule. This 
RNA species has now been purified and identified as transfer RNA (tRNA). The three 
tRNA's for the basic amino acids accounted for about 78% of the total amino acid- 
accepting activity [arginine (52%), lysine (17%), and histidine (9%)], while the 
remaining 22% was represented by six other tRNA species. This tRNA-binding 
activity of the glucocorticoid receptor may reflect post-transcriptional mechanisms of 
regulating gene expression, such as alterations in the translational efficiency of or the 
modulation of the stability of hormone-induced proteins. 

A LTHOUGH THE UNTRANSFORMED 

glucocorticoid receptor (GR) from 
mouse AtT-20 cells (1-5) contains 

no detectable bound RNA (6), RNA-bind- 
ing activity has been demonstrated for the 
transformed estrogen (7-9, progesterone 
(7), androgen (7, lo) ,  vitamin D (10, l l ) ,  
and glucocorticoid (4-7, 12-14) receptor 
proteins [reviewed in (3)] .  Thus, it appears 
that dissociation of subunits from the un- 
transformed complex leads to the formation 
of the monomeric 4s  GR (2) and the mono- 
meric GR subsequently binds to small RNA 
molecules in the cytosolic extract, leading to 
formation of the 6 s  RNA-containing GR 
form. We have previously been able to re- 
constitute the 6 s  GR from partially purified 
4s  GR monomer and RNA (4). We there- 
fore used the conversion of the 4 s  GR 
monomer to the 6 s  form by the addition of 
exogenous RNA as an assay for purification 
of this RNA. 

RNA capable of shifting the 4 s  mono- 
meric GR to 6 s  on sucrose gradients was 
purified by DEAE-cellulose chromatogra- 
phy, hydroxylapatite chromatography, su- 
crose gradient ultracentrifugation, and selec- 

(eluted at 0.35M to 0.45M KCI), B (4s) 
pool from preparative sucrose gradients; see 
Fig. 11 was indistinguishable in size from 
yeast transfer RNA (tRNA) (mixture of 
several tRNA's) or purified Escbericbia coli 
tRNA specific for valine or glutamic acid 
when analyzed on ethidium bromide- 
stained agarose gels. PIVB RNA was also 
indistinguishable from tRNA in its sedi- 
mentation coefficient (4s) on sucrose gradi- 
ents. We treated the purified PIVB RNA 
preparation with calf intestinal alkaline 
phosphatase and then labeled it at the 5' end 
with 3 2 ~  using polynucleotide kinase. We 
obtained three predominant 32~-labeled 
bands-74 (minor), 76 (major), and 78 
(minor) nucleotides (Fig. 1). Detectable 
amounts of 32~-labeled RNA that were both 
larger and smaller than these species were 
also present. The fact that we could label the 
PIVB RNA demonstrated that it was not 
capped and, therefore, was not an RNA 
polymerase I1 transcript. 

Several characteristics of PIVB RNA sug- 
gested that it contained tRNA: its size (76 
nucleotides), the 4 s  sedimentation coeffi- 
cient, the large amount obtained from the 

tion for RNA that was not polyadenylated 
on oligo d ~ - ~ ~ l l ~ l ~ ~ ~ .  ~h~ purified R N ~  Depamen t  of Biochem~stm and Molecular Biolo 

Louisiana State University hvledical Center, New 8: 
[PIVB RNA: pool IV from DEAE-cellulose leans, LA 70112. 
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cells (about 2 mg of RNA per 8 ml of 
packed cell volume), its cytoplasmic origin, 
and the fact that it could be 5'-end labeled 
after phosphatase treatment. Therefore, we 
incubated PIVB RNA with a mixture of 
[3~]amino acids in the presence of rabbit 
liver tRNA synthetase to determine if the 
RNA could be aminoacylated. We also car- 
ried out this charging reaction with 
[35S]methionine. These experiments clearly 
showed that PIVB RNA could be amino- 
acylated and, therefore, contained tRNA. 
Indeed, the amino acid-accepting activity of 
PIVB RNA was two to three times higher 
than that for cognate tRNA from rabbit 
liver. 

After removal of the free amino acids and 
proteins by phenol-chloroform extraction 
and ethanol precipitation, the RNA was 
treated with alkali to liberate covalently at- 
tached [3H]amino acids. After removal of 
the intact RNA by Sephadex G-25 chroma- 
tography, the nature of the amino acids 
present was determined with an amino acid 
analyzer (Fig. 2). We could identify nine 
amino acids that were released after hydroly- 
sis of the aminoacylated PIVB RNA. On the 
basis of the recoveries of the individual 
[3H]amino acids, we concluded that the 
relative composition of the aminoacylated 
PIVB RNA was: arginine (52%), lysine 
(17%), histidine (9.2%), threonine (6.2%), 
valine (5.1%), aspartic acid (4.8%), alanine 
(3. I%), phenylalanine (2.5%), and methio- 
nine (<0.1%). We do not yet know whether 
these values reflect the relative concentra- 
tions for the cognate tRNA species, the 
efficiency of the charging reaction for these 
particular amino acids, or both. 

These experiments showed that tRNA 
molecules are present in the PIVB RNA that 
binds to the mouse GR. However, we had 
not yet determined whether the GR binds 
equivalently to all tRNA species. Indeed, 
about 500 RNA molecules were required to 
completely shift one GR protein from 4S to 
6S, that is, to obtain stable formation of a 
GR-RNA complex on sucrose gradients 
(Fig. 3). Two explanations could be made 
for these results. First, a large excess of RNA 
may be required to maintain the receptor in 
a stable 6S GR-RNA complex under the 
nonequilibrium conditions of sucrose gradi- 
ents. Second, a minor RNA species could 
bind specifically to the GR while the major- 
ity of the PIVB RNA (that is, tRNA) did 
not interact with the receptor. We therefore 
titrated the GR with various concentrations 
of PIVB RNA, as well as with glutamic 
acid-specific tRNA from E. wli. 

Both PIVB RNA (5.6 pg) and E. wli 
~RNA*' (5.6 pg) could completely shift the 
GR from 4S to 6S (Fig. 3). Half this amount 
(2.8 pg) of both RNA preparations caused a 

shift of about one-half of the GR to 6S, 
while 1.4 pg of E. wli tRNAg"' was incapa- 
ble of shifting any of the GR to 6s. Similar 
results were obtained with purified E. wli 
tRNAVal and tRNAmet samples. These re- 
sults suggest that it is the tRNA itself in 
PIVB RNA that interacts with the GR. It is 
not likely that a purified preparation of E. 
wli glutamic acid-specific tRNA (the amino 
acid acceptor activity for glutamic acid was 
800 pmol perAzm unit; 0.006% contamina- 
tion of tRNA for glycine, isoleucine, and 
valine) would contain a minor RNA (not 
tRNA) component that could interact spe- 
cifically with the GR and that was identical 
to one that might have been in the PIVB 
RNA preparation. Finally, the GR is also 
capable of interacting with aminoacylated 
tRNA. PIVB RNA was charged with 
[3H]amino acids and then mixed with the 
GR monomer. The GR was capable of 

shifting the 4S [3~]aminoacyl-tRNA com- 
plex to 6S on sucrose gradients. Thus, the 
mouse GR appears to interact directly with 
the tRNA (PIVB RNA) we have purified 
from the mouse AtT-20 cells. 

Thus the GR from mouse AtT-20 cells 
can bind to tRNA. The specificity of the 
GR-tRNA interaction has not yet been un- 
equivocally established. It may be argued 
that the GR, by virtue of its affinity for 
DNA, may interact nonspecifically with any 
double-stranded nucleic acid (DNA, tRNA, 
5S RNA, ribosomal RNA, and so forth). 
However, our evidence suggests that the 
GR shows more specificity for tRNA. For 
instance, 90% of the total cellular RNA 
(incapable of binding to the 4 s  GR to 
generate the 6S form) has been eliminated 
during the purification of PIVB RNA. Ri- 
bosomal RNA (which possesses secondary 
structure comparable to tRNA) and messen- 

Fig. 1. Molecular size determination of PIVB RNA; 5' end, 32P-labeled 
PIVB RNA and yeast tRNA were analyzed on an acrylamide (6%) 
sequencing gel containing &M urea. Lane 1, PIVB RNA; lane 2, yeast 
tRNA; lanes 3 to 6, four reactions performed for A, G, C, and T with 
the "dideoxy" sequencing method. The DNA sample was a Bam HI 
restriction fragment from the mouse c-my& gene. Lanes 3 to 6 were 
used to determine the size of the RNA samples. The RNA associated 
with the 6 S  GR was fractionated by DEAE-cellulose chromatography 
as described in Fig. 3. The bound RNA was eluted with a linear OM to 
1M KC1 gradient and monitored by the absorbance at 260 nm. 
Fractions eluting after the GR were pooled into seven pools of five 
consecutive fractions. These pools were tested for their ability to shift 
the 4s  monomeric GR to 6s. Only fractions eluting between 0.35M 
and 0.45M KC1 (PIV and PV) were capable of reconstituting the 6 S  
GR. These fractions were loaded onto a hydroxylapatite (HAP) column 
and eluted with a phosphate gradient. The RNA that bound to HAP 
was pooled, extracted with phenol-chloroform, and precipitated with 
ethanol. This sample was loaded onto a 5 to 20% sucrose gradient and 
centrifuged. A single, sharp 4S peak (pool B) that absorbed at 260 nm 
was obtained. The peak fractions were pooled and passed over an oligo 
dT-cellulose column. The majority of the RNA did not absorb. The 
polyadenylated material was 11% of the starting RNA and was 
designated PIVB RNA. PIVB and yeast tRNA (control) were dephos- 
phorylated with calf intestinal alkaline phosphatase (Boehringer). A 
typical reaction contained 10 p1 of RNA (2 to 10 kg), 8 pl of alkaline 
phosphatase (1 unitfpl), and 1.8 p1 of 1 0 ~  buffer (500 mM tris-HC1, 
pH 8.0, and 1 mM EDTA). This was incubated at 55°C for 1 hour, 
extracted once with phenol-chloroform, and the RNA precipitated 
overnight at -20°C with 2.5 volumes of 95% ethanol. RNA was 
dissolved in water at a concentration of about 0.5 pg/p1 and labeled at 
the 5' end with T4 polynucleotide kinase (P-L Biochemicals). The first 
reaction step involved incubating 25 pCi of [Y-~~PIATP (3000 Cil 
mmol; New England Nuclear), 6.25 pl of 2X kinase buffer A (10 mM 
glycine, pH 9.5, 1 mM spermidne, and 100 mM EDTA), 3 ~1 of 
dephosphorylated RNA, and 3.25 p1 of H 2 0  for 10 minutes at 65OC. 
Following this, 1 p1 of kinase buffer B (M glycine, pH 9.5, and 200 
mM MgC12), 1 p1 of 10 mM dithiothreitol, and 1 p1 of T4 polynucleo- 
tide kinase (10 unitfpl) were added and the mixture then incubated for 
2 hours at 37°C. Unreacted [32P]ATP was removed by Sephadex G-25 
gel filtration. The 32P incorporation into PIVB RNA and yeast tRNA 
was about 17 pmol and 40 pmol, respectively. 
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ger RNA do not bind to the 4s GR to yield 
6S complexes (5). The GR-RNA complexes 
exist in the nucleus and in intact cells under 
in vivo conditions (12, 15, 16). In addition 
the GR possesses distinct binding sites for 
DNA and RNA (17). We also found that 
PIVB RNA or tRNA did not affect the 
sedimentation coefficients of bovine serum 
albumin (a protein with an S value similar to 
the 4s GR) and chymotrypsinogen (a basic 
protein). Thus, not all proteins can interact 
with tRNA. On the basis of this evidence, it 
may be concluded that there probably exists 
some specificity, both at the level of the 
protein (GR) and the RNA (tRNA). How- 
ever, tRNA samples (in a mixture or puri- 
fied form) from a variety of species such as 
cow, rabbit, yeast, and E. coli were equally 
effective in generating the 6s GR when 
added to the 4s form. The lack of any 
species specificity for the tRNA indicates 

1 Oxidizled Met 

that a large degree of secondary or stem loop 
structure, common to all tRNA's, may be 
important for the interaction with the GR. 

What significance might the GR-tRNA 
binding have? Although poorly understood, 
there are numerous reports of nongenomic 
effects of glucocorticoihs, as well as o f  other 
steroid hormones (18). For example, the 
GR binding to tRNA might alter the effi- 
ciencv of translation and ;his could modu- 
late protein synthesis. Recently, substantial 
progress has been made in elucidating the 
mechanism involved in nonlysosomal, aden- 
osine triphosphate (ATP)-dependent, ubi- 
quitin-mediated protein degradation (1 9). 
Specifically, an ATP-dependent system that 
reauires tRNA for activitv causes the cova- 
lent attachment of ubiquitin to proteins 
(20). In addition, the charging of a specific 
tRNA (tRNAhiS\ has been shown to be 
necessary for the selective degradation of 
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- 
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Fig. 2. Identification of tRNA species in PIVB RNA by aminoacylation. Tritiated amino acids were 
hydrolyzed from aminoacylated-tRNA after charging PIVB RNA with a mixture of tritiated amino 
acids and rabbit liver aminoacyl-tRNA synthetase. A separate reaction was performed with [35S]me- 
thionine. The liberated amino acids were then detected with an amino acid analyzer and the appropriate 
standards. PIVB RNA (2.56 pg) was added to 5 p1 of 1 0 ~  charging reaction buffer M tris-HC1, 50 I mM MgC12, 0.5M KCI, 5 mM EDTA, and 25 mM ATP, pH 7.6 at 37"C), 3 p1 of [ H]L-amino acid 
mixture (250 mCi/mg, ICN Radiochemicals), and H 2 0  to bring the final volume to 40 p1. This was 
incubated for 10 minutes at 37°C. Ten microliters of rabbit hver aminoacyl-tRNA synthetase (3 mglml, 
7800 units per milligram of protein; Sigma) were added and the reaction allowed to proceed for 10 
minutes at 37°C. Ten percent ice-cold trichloroacetic acid (TCA) was added and the precipitate 
collected under slight vacuum on filter paper disks. The filters were washed successively with 1 ml each 
of ice-cold 5% TCA, 5% TCA containing 0.1% of an unlabeled amino acid mixture, and finally a 
mixture of 5% TCA and 95% ethanol. The filters were then dried and the radioactivity measured by 
scintillation spectroscopy to determine amino acid incorporation into aminoacyl-tRNA. Replicate 
filters were trimmed and soaked in 300 pl of 0 .0W NaOH with occasional shaking to liberate the 
hydrolyzed amino acids. The eluted material from several lilters was pooled, freed of particulate matter 
by centrifugal filtration, and the filtrate neutralized with 0 . W  HCl. Sephadex G-25 filtration of aliquots 
showed that hydrolysis was complete, as all of the radioactivity eluted in the included volume. The 
neutralized amino acid solution was dried and dissolved in 200 p1 of 0. lM citrate buffer,pH 2.2. After 
the addition of a standard amino acid solution and a-aminoguanidinopropionic acid (AGPA) (to 
monitor the efficiency of the run), the sample was injected into an amino acid analyzer. Fractions (180 
pl) were collected and the elution of the standards monitored as a function of retention time. The 
retention time (in minutes) for the standards were AspIAsn (25.2), Thr (28.0), Ser (29.5), GluiGln 
(39.0), Pro (41.6), Gly (48.6), Ala (53.0), Val (65.9), Met (69.5), Ile (73.4), Leu (76.3), Tyr (80.61, 
Phe (83.2), Lys (90.8), His (96.2), AGPA (102.5), and Arg (109.3). Total run time was 120 minutes. 
The radioactivity in each fraction was measured to determine which aminoacylated-tRNAs were 
originally present in PIVB RNA. 

albumin (but not ribonuclease and lyso- 
zyme) (21). The abundance of the three 
basic amino acid tRNA species in purified 
PIVB RNA (Fig. 2) suggests that the GR 
could potentially operate through one of 
these tRNA molecules. The ubiquitination 
of proteins serves as a tag, leading to degra- 
dation of the ubiquitinated proteins. Thus, 
the GR could affect the expression of hor- 

T o p 5  15 25 5 15 25 
Fractlon 

Fig. 3. PIVB RNA concentration dependent shift 
of the 4S GR to 6s. Monomeric, 4s  transformed 
GR was mixed with (A) PIVB RNA or (B) E. coli 
glutamic acid-specific tRNA (Sigma) in a total 
volume of 90 p1 for 5 minutes on ice. One 
hundred ten microliters of TETg (20 mM tris- 
HCI, 1 mM EDTA, and 12 mM 1-thioglycerol, 
pH 7.4, at 25°C) buffer was added and each 
sample run on a vertical tube rotor sucrose gradi- 
ent (5 to 20%) at 2"C, 463,000&,, to a preset 
cumulative centrifugal effect (w2t) of 3.04 x 10" 
rad2/sec. [14C]Methylated chymotrypsinogen A 
(2.6S), ovalbumin (3.5S), aldolase (7.9.9, and P- 
amylase (9.4s) were used as standards in a parallel 
tube to determine the sedimentation coefficient of 
the GR (23). Preparation of the monomeric, 4S 
transformed GR has been described (2). Briefly, 
AtT-20 cell cytosol (10 ml) was labeled overnight 
at 4°C with 2 x 10-'M [1,2,4-3H]triamcinolone 
acetonide (TA) (78 Cilmmol; Amersham). The 
GR was transformed by filtration on a Sephadex 
G-25 column (5, 6) and incubation of the exclud- 
ed volume fractions for 2 hours at 15°C and then 
1 hour at 4°C. This preparation was applied to a 
DEAE-cellulose column and eluted with a ,QM to 
M KC1 gradient. The GR elutes at about 0 . M  
KCI. The peak fractions were pooled, desalted on 
a Sephadex G-25 column, and frozen in aliquots 
at - 70°C. The GR in this preparation sediments 
at about 4S on low salt (TETg) 5 to 20% sucrose 
gradients. Addition of PIVB RNA or purified E. 
coli tRNA increases the sedimentation rate of the 
GR to about 6s. The gradients were fractionated 
and the radioactivity determined by scintillation 
spectroscopy to determine the position of the 
receptor-bound [3H]TA. The arrowhead indi- 
cates the sedimentation position of 4S GR. 
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monally regulated proteins by modulating 
its own stability or kodulatina  media;- " 
ed ubiquitination and subsequent degrada- 
tion of other proteins. In fact, glucocorti- 
coid hormone treatment has been shown to 
stimulate protein catabolism associated with 
muscle wasting (22). Because glucocorticoid 
hormone treatment results in a predom- 
inance of the transformed, monomeric GR 
capable of binding tRNA (as documented in 
our study), this GR may then participate in 
the ubiquitin pathway. 
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Brain Barrier Tissues: End Organs for Atriopeptins 

Little is known about the pathophysiology of cerebral edema and other disturbances of 
water balance that involve the barrier tissues at the interface of blood and brain. The 
present experiments show that these barrier tissues contain receptors and second 
messenger systems for atriopeptins, recently identified cardiac peptides involved in 
peripheral water regulation. They also show that atriopeptins can alter the rate of 
cerebrospinal fluid production. Because the blood-brain and blood-cerebrospinal fluid 
barriers are involved in normal water movements in the central nervous system, these 
studies suggest that brain barrier tissues may be important end organs for the 
atriopeptins and that atriopeptins could have therapeutic application to disorders of 
water balance in the central nervous system. An isolated, purified population of 
atriopeptin receptor cells, obtained from choroid epithelium, was used in these 
experiments. This cell population may provide a valuable model system for investigat- 
ing the intracellular biochemical mechanisms through which atriopeptins exert their 
actions. 

ECAUSE THE BRAIN IS ENCASED 

within a rigid skull and lacks a true 
lymphatic drainage system, it is criti- 

cally vulnerable to damage from edema. 
However, when compared with peripheral 
tissues, relatively little is known about intra- 
cranial regulation of water and electrolytes. 
~xtracelldar fluid movement into and out of 
the brain occurs primarily at the blood-brain 
barrier (capillary endothelium), blood-cere- 
brospinal fluid (CSF) barrier (choroid plex- 
us epithelium), and CSF outflow system 
(dural sinus-arachnoid villi) ( I ) .  Recently, 
it became apparent that atriopeptins, re- 
leased from atrial cardiocptes, may be key 
hormones for regulating fluid volume in the 
periphery (2). Because the endothelial cells 
of the blood-brain barrier and the epithelial 
cells of the blood-CSF barrier potentially 
have access to circulating atriopeptins, we 
investigated the possibility that brain barrier 
tissues might be end organs for atriopeptins. 

Our biochemical and physiological studies, 
detailed below, support this possibility (3). 
We also describe a cell population that may 
be usehl for studying the mechanisms of 
action of atriopeptin receptors both in the 
brain and periphery. 

Evidence from peripheral tissues suggests 
that atriopeptin receptor occupancy is asso- 
ciated with the intracellular production 
of guanosine 3',5'-monophosphate (cyclic 
GMP) (4). Therefore, to determine whether 
atriopeptin receptors might be present in 
brain barrier tissues, we first attempted to 
establish whether atriopeptin-activated gua- 
nylate cyclase activity could be demonstrat- 
ed in washed membrane fractions prepared 
from these tissues. The presence of such 
activity would indicate that these peptides 
not only bind to the membrane but that they 
are capable of exerting a biochemical alter- 
ation of membrane activity. 

Figure 1A shows that rat atrial natriuretic 

peptide (rANP) 1-28 (Ser-Leu-Arg-Arg- 
atriopeptin 111) was a potent activator of 
guanylate cyclase activity in purified rabbit 
cerebral microvessels [maximum velocity of 
enzyme activity (V,,,), 215% of control; 
activation constant (I(,), 0.5 ruM]. From 
other studies, it is known that such mi- 
crovessels consist of a high percentage of 
endothelial cell-containing cerebral capillar- 
ies ( 5 ) .  A similar degred of activatibn of 
guanylate cyclase by rANP was observed in 
microvessels prepared from pig brain. 

Figure 1B (middle curve) shows that 
rANP also stimulated enzyme activity in 
membrane fractions prepared from whole 
rabbit choroid plexus obtained from lateral, 
third. and four&. ventricles. In five separate 
experiments, the I(, for activation of the 
enzyme in the choroid (9.8 i- 5.1 nM; 
SEM) was similar to that (I(, = 5 t 2 nM; 
SEM, n = 4) which we observed in rabbit 
kidney, a tissue known to be rich in atrio- 
peptin receptors (4, 6), and somewhat great- 
er than that which we observed for atriopep- 
tin stimulation in the rabbit cerebellum (Fig 
lA), a tissue known to be enriched (relative 
to other brain areas) in cyclic GMP (7). The 
Vmax for stimulation of basal activity in 
the choroid plexus averaged 58% i- 16% 
(SEM. n = 5). 

However, we found no stimulation of 
guanylate cyclase activity in membrane frac- 
tions prepared from rabbit or pig cerebral 
cortex (Fig. 1A). In membranes prepared 
from the ventral portion of pig or rabbit 
superior sagittal dural sinus, which contains 
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