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Ascorbic acid (AA), an antioxidant, is present in high concen-
trations in the hypothalamus. Previously, we have shown that AA
inhibited stimulated release of luteinizing hormone-releasing
hormone (LHRH) from medial basal hypothalami in vitro. We have
also demonstrated that cell membrane depolarization by high
[K*] media-induced AA release that is blocked by N®-mono-
methyl-L-arginine, a competitive inhibitor of nitric oxide synthase
(NOS), indicating that the release process is mediated by NO. The
release of LHRH is also mediated by NO. We hypothesized that
AA is a co-transmitter released with classical transmitters from
synaptic vesicles that acts to reduce chemically the NO formed,
thereby providing feed-forward inhibitory control over LHRH
release. Because NO acts by activating guanylyl cyclase (GC)
resulting in production of cGMP, in the present investigation we
studied the effects of an NOS inhibitor LY 83583 and GC inhibitor,
0.D.Q. to further characterize the role of NO in high [K*]-induced
AA and LHRH release. Medial basal hypothalami were incubated
in 0.5 ml of Krebs-Ringer Bicarbonate buffer or medium
containing increased potassium [K* = 56 mM] for 1 hr or
combinations of high [K*] + LY 83583 or 0.D.Q. for 1 hr. AA and
LHRH released into the incubation medium were measured by
high-pressure liquid chromatography and radioimmunoassay,
respectively. Cell membrane depolarization with high [K*] pro-
duced a significant increase in both AA and LHRH release. A
combination of high [K*] + LY 83583 or high [K*] + O.D.Q.
decreased basal AA and completely blocked high [K*]-induced
AA and LHRH release. As in the case of high [K*], LHRH release
induced by the excitatory amino acid A-methyi-b-aspartic acid
(NMDA) was blocked by both the inhibitors. NMDA atone failed to
alter AA release, but the combined presence of NMDA and the
inhibitors totally blocked AA release. Because LY 83583 and
0.D.Q. were shown to inhibit NOS and soluble GC, respectively,
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the data demonstrate that basal and high [K*]-induced AA and
high [K*] and NMDA-stimulated LHRH release were mediated by
NO by its activation of GC and consequent generation of cGMP.
Exp Biot Med 229:72-79, 2004

Key words: NMDA; high [K *] media; LY 83583 (NOS inhibitor);
0.D.Q. (GC inhibitor)

scorbic acid (AA) plays a major role as an

antioxidant and neuromodulator in the brain (1). It

enters the central nervous system (CNS) by an active
transport mechanism at the choroid plexus (2). It diffuses
from cerebrospinal fluid (CSF) to brain extracellular fluid and
is taken up by the brain. AA is concentrated several-fold in
both CSF and the brain, resulting in higher brain levels of AA
than in the CSF, and these greatly exceed those of plasma (3).
The brain maintains a high concentration of AA independent
of its ingestion (4-7). AA is transported into CSF and
neurons by sodium-dependent saturable uptake systems (8).
Two types of transporters, a low and high affinity, have been
identified in human neutrophils (9). These transporters pump
AA from plasma against a much higher gradient so that the
intracellular AA remains higher than plasma (9). Two
isoforms of the sodium-dependent vitamin C transporters,
SVCTI1 and SVCT?2, have been cloned (10, 11). SVCTI is
mainly located in the epithelial tissues, whereas SVCT2 is
confined to special tissues, such as the brain, eye, anterior and
intermediate lobe of the pituitary, pancreas, and adrenal
cortex and is primarily responsible for AA accumulation in
the brain and CSF (10, 11). AA is present in high
concentrations in the hypothalamus, but its role in the
modulation of hypothalamic hormone release is incompletely
understood (12-14).

Nitric oxide (NO) is a diffusible, gaseous neurotrans-
mitter that plays an important role in multiple biological
functions, such as neurotransmission, immunological de-
fense, vasodilation, and endocrine signaling (15-18). It is
synthesized from the substrate L-arginine via the catalytic
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action of a calcium/calmodulin dependent enzyme, NO
synthase (NOS) (19-23). NO stimulates soluble guanylyl
cyclase (GC) that catalyzes the conversion of guanosine
triphosphate (GTP) to the secondary messenger cGMP (16,
20). The ¢cGMP by activating protein kinase G participates
in the exocytosis of secretory granules. This chain of events
represents a widespread signal transduction mechanism that
is involved in a variety of biological processes (22, 24).
Impairment of the NO/cGMP pathway has been implicated
in a variety of pathological diseases such as diabetes,
hypertension, coronary heart disease, and chronic heart
failure (25-29). The beneficial effect of AA on several
cardiovascular diseases is well established (30).

Luteinizing hormone (LH)-releasing hormone (LHRH)
release is controlled by release of NO from NOergic
interneurons that release the soluble gas in juxtaposition to
the LHRH terminals (31, 32). In the terminals, NO activates
GC leading to an increase in cGMP, cyclo-oxygenase, and
liPoxygenase that results in increased concentrations of
prostaglandin E, and leukotrienes, respectively (33-36). All
of these participate in causing extrusion of the LHRH
secretory granules into the hypophyseal portal vessels for
delivery of LHRH to the pituitary gland that results in the
release of LH. Sodium nitroprusside (NP), a spontaneous
producer of NO, also induces LHRH release. N-methyl-D-
aspartic acid (NMDA), an excitatory amino acid, stimulates
LHRH release by activating NOS (32, 37-41). The
stimulation is blocked by NOS inhibitors such as N°
monomethyl-L-arginine (NMMA), suggesting that NO plays
an important role in NMDA and NP-induced LHRH release
(32, 42, 43). Recently we reported that AA acts as an
inhibitory transmitter in the hypothalamus (37). It inhibits
NMDA and NP-stimulated LHRH release presumably by
scavenging NO (37). We have also shown the converse of
this effect, namely that incubation of medial basal hypothai-
amus (MBH) with either NP or NMDA stimulates LHRH
release but decreases the concentration of AA in the media
probably by NO-mediated oxidation of AA. Collectively
these data are suggestive of a major role for AA in the NO/
c¢GMP signaling pathway.

The availability of specific inhibitors of NOS and GC
has increased our understanding of the NO/cGMP signaling
pathway (44—46). The compound LY 83583 (6-anilino-5, 8-
quinolinedione) has been shown to reduce cGMP levels in
various tissues without altering cAMP (44, 45). It has been
shown to reduce cGMP by inhibiting NOS, thereby reducing
NO synthesis resulting in failure to activate GC that converts
GTP to ¢cGMP. Recently a selective inhibitor of the soluble
form of the GC has been identified (46, 47). This new
compound, 1H-[1,2,4] oxidizable [4,3-a] quinoxalin-1-one
(0.D.Q.), has been shown to inhibit selectively soluble GC
both in vivo and in vitro (46, 47).

Recently AA has been shown to inhibit purified GC (48).
This action of AA may be another mechanism by which it
inhibited LHRH stimulation as well as by scavenging NO
(37). Therefore, it is of interest to examine further the role of

NOS and GC inhibitors in the action of AA. The present
investigation was designed to elucidate the effect LY 83583
and O.D.Q. on high potassium-induced AA and LHRH
release from incubated MBH. The effect of LY 83583 and
0.D.Q. on AA and LHRH release has also been studied in the
presence of NMDA, a known stimulator of LHRH release.

Materials and Methods

Adult male rats of the Sprague Dailey strain (Holtzman,
Madison, WI, 200-250 g) were housed two per cage under
controlled conditions of temperature (23-25°C) and lighting
(on 0500-1700 hr). The animals had free access to a pellet
diet consisting of Purina Lab rat chow 5001 and tap water.

Chemicals. Sodium ascorbate, NMMA, NMDA,
bacitracin, and O.D.Q. were purchased from Sigma (St.
Louis, MO, USA). LY 83583 was obtained from Research
Biochemicals International (NA tick, MA).

In Vitro Studies. Incubation of MBH. Animals were
sacrificed by decapitation, and the brain was exposed by
a dorsal incision. MBH were dissected by vertical cuts along
the lateral hypothalamic sulci, posterior edge of the optic
chiasma, and the anterior edge of the mammillary bodies. A
horizontal cut 2 mm from the base separated the island. MBS
(8-12 mg) were incubated in vitro as previously reported
(37). In brief, one MBH/tube was placed in 0.5 ml of Krebs-
Ringer bicarbonate (KRB) (pH 7.4) buffer supplemented
with 20 uM bacitracin in an atmosphere of 95% O, and 5%
CO, in a Dubroff shaker (50 cycles/min) for a period of 60
mins. Following this preincubation, the tissues were in-
cubated with 0.5 ml KRB or KRB + [K*] or a combination
of [K*]+ LY 83583 or [K*] + O.D.Q. for 1 hr. Experiments
were also performed to study the effect of NMDA or
a combination of NMDA + LY 83583 or NMDA + O0.D.Q.
Constant ionic strength was maintained by equivalent
reduction of sodium ion whenever, KRB + [K+] was used.
At the end of this procedure, medium was aspirated and
medium and tissues were stored at —80°C. AA and LHRH
were analyzed by high-pressure liquid chromatography
(HPLC) and radioimmunoassay, respectively.

Chromatography. Isocratic analysis were carried out
with Beckman system gold HPLC equipped with 126 module
and diode array detector 168 operating at 254 nm at
a sensitivity of 0.016 au.f.s (Beckman Instruments Inc,
Fullerton, CA). The separation was carried out on a pBond
pack Beckman ultra sphere C18 column (average particle
size 5 um, 25 cm X 4.6 mm). The mobile phase was a buffer
consisting of 0.1 M sodium dihydrogen phosphate (Na H>
PO,) and 0.2 mM Na, EDTA adjusted to pH 3.1 with
orthophosphoric acid. The buffer was filtered through a 0.45-
pm membrane filter (Gelman Sciences, MI) and degassed
prior to use. The column was maintained at room temperature
and the mobile phase was used at a constant flow rate of
1.0 mi/min.

Preparation of Standard. A sample buffer consist-
ing of 5 mM each of metaphosphoric acid and Na,EDTA was
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Figure 1. Influence of NMDA or combination of NMDA + LY 83583
on LHRH release after 1 hr of incubation. In this and subsequent
figures, the results are the mean = SEM. Number of tissues for each
group was 8. **, P < 0.01 versus KRB. ++, P < 0.01 versus the
group treated with NMDA.

prepared in HPLC-grade water (V.W.R Scientific Products,
TX) and was used for preparing AA standards and MBH
homogenates. The sample buffer was previously shown to
stabilize AA solution for 3-4 hrs, and all the estimations were
completed within this time (49). A standard curve for AA was
prepared from a stock solution of I mg/ml and was linear
from 487.5 to 7800 ng. AA in standards, incubation medium,
and homogenates were measured using 507 ASE auto
sampler (Beckman), and samples were used at a volume of
30 pl. Each sample (unknown) was passed through syringe
filters (Gelman Sciences) before placing in the vial for
counting. A standard calibration plot was obtained for AA
concentrations (micrograms per milliliter) versus peak area
(numerical units on 126 module). Multiple plots for standard
curve were constructed using freshly prepared samples on
different days.

LHRH Assay. A highly specific antibody to LHRH
was provided by Dr. A Barnes (University of Texas
Southwestern Medical Center, Dallas). The minimal detect-
able LHRH was 0.2 pg/tube, and the curve was linear up to
100 ng/tube.

Statistics. Results were analyzed by one-way analysis
of variance or paired Student’s ¢ tests wherever applicable
and P < 0.05 was considered significant.

Results

Effect of NMDA or a Combination of NMDA + LY
83583 on LHRH Release. Incubation of MBH with two
different doses of LY 83583 (10”6 and 10> M), an inhibitor
of NOS, failed to alter basal LHRH release (Fig. 1). NMDA
significantty stimulated LHRH release, and NMDA-induced
LHRH release was markedly decreased in the presence of
both doses of LY 83583.

Effect of NMDA or a Combination of NMDA +
0.D.Q. on LHRH Release. Incubation of MBH with two
different doses of O.D.Q. (10"5 and 107* M), a specific
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Figure 2. Effect of NMDA or combination of NMDA + O.D.Q. on
LHRH release. *, P < 0.05 versus KRB. ++, P < 0.01 versus the
group treated with NMDA.

inhibitor of the enzyme soluble GC, for 1 hr did not alter
basal LHRH release (Fig. 2). NMDA alone significantly
stimulated LHRH release. A combination of NMDA + either
dose of O.D.Q. significantly reduced LHRH release and the
effect was not dose dependent.

Effect of High [K*] or High [K*] + LY 83583 on
LHRH Release. High [K*] stimulated LHRH release and
incubation of MBH with two different concentrations of LY
83583 (IO‘(’ and 107> M) failed to alter basal LHRH release
(Fig. 3). A combination of high [K*] plus LY 83583
significantly suppressed LHRH release, and the suppression
induced by both doses was comparable.

Effect of High [K *] or a Combination of High
[K*] + O.D.Q. on LHRH Release. Incubation of MBH
with two different doses of O.D.Q. failed to alter basal LHRH
release (Fig. 4). High [K*] stimulated LHRH release, and
both doses of O.D.Q. markedly suppressed LHRH release,
but the effect was not dose dependent.

Effect of NMDA or a Combination of NMDA + LY
83583 on AA Release. Both doses of LY 83583 de-
creased basal AA release, and the effect was dose dependent
(Fig. 5). At the higher concentration, AA release was nearly
completely blocked and was significantly lower than the
release with the lower concentration of LY 83583. NMDA
failed to alter AA release. A combination of NMDA and both
doses of LY 83583 suppressed AA release, and the effect was
dose dependent.

Effect of NMDA or a Combination of NMDA +
0.D.Q. on AA Release. Incubation of MBH with the
lower dose of O.D.Q. failed to alter basal AA concentration,
but the higher dose significantly suppressed AA release (Fig.
6). NMDA failed to alter AA release, but a combination of
NMDA and both doses of O.D.Q. significantly suppressed
AA release with a greater suppression achieved by the higher
dose.

Effect of High [K*] or High [K*] + LY 83583 on
AA Release. Incubation of MBH with two different



NOS OR GC INHIBITORS BLOCK LHRH 75

08— ————

0.7 1
0.6
05 T - !‘t
0.4
0.3
0.2
0.14

LHRH (pg / mg.MBH)

0.0

HighK* (56 mM) KRB - = e + ¥

LY 83583 (M) KRB 10 10° - 10° 10°

Figure 3. Influence of high [K'] or combination of high [K*] + LY
83583 on LHRH release. **, P < 0.01 versus KRB. ++, P < 0.01
versus the group treated with high [K*].

concentrations of LY 83583 (107® and 107> M) resulted in
a significant decrease in basal AA release, and the effect was
dose dependent (Fig. 7). At the higher concentration, AA
release was completely blocked and was significantly lower
than the basal release. High [K™] stimulated AA release that
was significantly suppressed by both doses of LY 83583. A
combination of high [K™*] + the higher concentration of LY
83583 decreased AA significantly below the basal release.

Effect of High [K*] or a Combination of High
[K*] + 0.D.Q. on AA Release. The lower dose of 0.D.Q.
failed to modify, and the higher dose significantly lowered
basal AA release (Fig. 8). High [K™] stimulated AA release.
Both doses of O.D.Q. significantly reduced AA release
induced by high [K ], but the effect was not dose dependent.

Discussion

NO functions as an important neurotransmitter in the
brain (15-17). Substantial evidence indicates that glutamate
activates NOS in the brain and in particular in the MBH
(41, 50, 51). The close proximity of GnRH neurons to the
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Figure 4. Influence of high [K*] or combination of high [K*] +
0.D.Q. on LHRH release. **, P < 0.01 versus KRB. ++, P < 0.01
versus the group treated with high [K*].
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Figure 5. Influence of NMDA or combination of NMDA + LY 83583
on AA release into the medium. **, P < 0.01 or ***, P < 0.001 versus
KRB. ++, P < 0.01 or +++, P < 0.001 versus the group incubated
with NMDA.

anatomical localization of NO neurons in the hypothalamus
further supports an important role for NO in the regulation of
GnRH secretion. This view is strengthened by the stimula-
tory effect of sodium NP, a spontaneous donor of NO, on
LHRH release from MBH or arcuate/median eminence
fragments in vitro (32, 42). In addition, NP that releases
NO spontaneously has been shown to elevate cGMP levels in
immortalized GnRH neurons and the hypothalamus (42). The
mechanism of action of NO on GnRH stimulation appears to
involve activation of the heme-containing enzyme, GC, the
physiological target of exogenous and endogenous NO (42).
Two types of GC, a membrane-bound or particulate and
soluble form, have been identified (52, 53). Recently
physiological concentrations of AA have been shown to
inhibit both NO-dependent and NO-independent soluble GC
without modifying the basal enzyme activity (48). The ability
of AA to diminish accumulation of NO in the superfusate of
isolated coronary arteries has been demonstrated, suggesting
that AA also reduces NO, thereby inactivating it (54). Thus,
not only does AA scavenge NO, but also it inhibits the
activation of soluble GC by NO.

In the present investigation, we used cell membrane
depolarization by high [K*] and stimulation with NMDA to
study the effect of LY 83583 and O.D.Q. on LHRH and AA
release. Our previous experiments reported that high [K™]
stimulated AA, and LHRH release from MBH is abolished in
the absence of calcium [Ca®*], indicating that the release
process is a [Ca2+]-dependent phenomenon (37). High [K™])-
induced LHRH and AA release was inhibited by NMMA,
a competitive inhibitor of NOS, showing that the release
process involves NO. Taken together these results indicate
that high [K*]-induced AA and LHRH release is a [Ca®"]-
dependent and NO-mediated process. Membrane depolar-
ization is known to activate [Ca®*] influx through [Ca®"]
channels and activate NOS leading to the production of NO.
NO would stimulate GC and activate protein kinase G that is
required for the exocytosis of AA and LHRH.
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Figure 6. Effect of NMDA or combination of NMDA + O.D.Q. on AA
release into the medium after | hr of incubation. ***, P < 0.001 versus
KRB. ++, P < 0.01 or +++, P < 0.001 versus the group treated
with NMDA.

In the CNS, NOS is activated and synthesized in
response to activation of the NMDA L-type glutamate
receptors (18, 21, 22). Our previous experiments indicate
that NMDA stimulates noradrenergic terminals that synapse
on NOQergic neurons and activate o, —adrenergic receptors (32,
41). This activation causes an increase in intracellular free
[Ca®*] in the NOQergic neurons and [Ca®*] combines with
calmodulin to activate NOS within these neurons. NO is
synthesized by NOS from L-arginine and oxygen and in the
presence of equimolar quantities of various cofactors and
diffuses to the LHRH neuronal terminal, in which it activates
GC that converts GTP to cGMP. Cyclic GMP is hypothesized
to increase intracellular free [Ca®*] that would participate in
the exocytosis of LHRH secretory granules (32). Previously,
NMDA has been shown to stimulate LHRH release from the
hypothalamus, but at the dose used in this study (10 mM),
there is no effect on AA release (37). However, a five times
higher dose used in our earlier study has shown a significant
decrease in AA release from MBH, suggesting that the larger
quantities of NO formed by the higher dose oxidized AA (37).

Of the two inhibitors used in our study, LY 83583
suppressed neuronal NOS activity and reduced levels of NO-
dependent cGMP in tissues of rats, indicating that its action is
to inhibit NOS directly (44, 45, 55). On the other hand,
0.D.Q. has been shown to act as a selective reversible,
competitive inhibitor of the soluble GC targeted by NO both
in vivo and in vitro (46, 47). However, it is not effective in
suppressing particulate GC or adenylyl cyclase illustrating its
specific action (46). In studies involving stimulation of brain
slices with glutamate receptor agonist, NMDA, O.D.Q.
neither interfered with any - of the steps leading to NO
synthesis nor inhibited NO release, supporting the view that
its main target of action is soluble GC (46). In our experiment
both concentrations of LY 83583 or 0.D.Q. significantly
lower high [K *]-induced LHRH release without modifying
the basal release. This suggests that cGMP may not play arole
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Figure 7. Effect of high [K*] or combination of high [K*] + LY 83583
on AA release into the medium. **, P < 0.01 or ***, P < 0.001 versus
KRB. ++, P < 0.01 or +++, P < 0.001 versus the group incubated
with high [K*].

in basal LHRH release but exerts a stimulatory effect on high
[K*]-induced LHRH release.

Previously we showed that AA suppressed NMDA and
NP-induced LHRH release (37). Because NMDA and NP
have been shown to stimulate LHRH release via NO (32, 42,
43), we hypothesized that NO released from NOergic
neurons oxidized AA to dehydro-AA, which cannot be
measured by our method. Dehydro-AA is rapidly destroyed
or reenters the tissue and is reduced to AA, and AA may
chemically reduce NO as it is oxidized to dehydro-AA. The
results for high [K*] or NMDA-induced LHRH release are
summarized in Figure 9. According to this hypothesis, the
axons of the glutamergic neurons synapse on the axons of the
noradrenergic neurons that in turn synapse on the NOergic
neurons. Therefore, NMDA would cause the release of
norepinephrine (NE) by oy -noradrenergic receptors that
would increase intracellular [Ca®*] in the NOergic neuron.
This increase would activate NOS, causing generation of NO
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Figure 8. Effect of high [K*] or combination of high [K*] + 0.D.Q. on
AA release in the medium. *, P < 0.05 or **, P < 0.01 versus KRB.
++, P < 0.01 versus the group treated with high [K*].



NOS OR GC INHIBITORS BLOCK LHRH 77

LY 83583

Figure 9, A schematic diagram of the hypothesized mechanism of
action of LY 83583 and 0.D.Q. on high {K*] and NMDA-induced AA
and LHRH release. Glu n, glutamergic neuron; NMDA r, NMDA
receptor; SV, synaptic vesicle; a1 r, o1-adrenergic receptor; NO n,

Oergic neuron; Arg, arginine; Cit, citrulline; gc, guanylyl cyclase;
Ca?*, calcium; +, stimulates; —, inactivates; LHRHv, LHRH vesicle;
Pv, portal vesicle; broken arrow, inhibition; LY 83583 and O.D.Q.,
NOS and GC inhibitor, respectively.

that would diffuse to the LHRH neuron and activate release
by stimulating GC that converts GTP to cGMP.

Cyclic GMP is hypothesized to increase intracellular
[Ca®*] that would participate in the exocytosis of LHRH
secretory granules. LY 83583 inhibited NOS, the enzyme
required for the conversion of L-arginine to citrulline and NO.
This is the initial step of the NO/cGMP signaling pathway.
0.D.Q. inhibited soluble GC, the enzyme essential for the last
reactions of the NO/cGMP signaling pathway, both drugs
causing a decrease in cGMP. Studies with NMDA showed
that it significantly stimulated LHRH release, and a total
blockade of the stimulation was observed in the combined
presence of either of the inhibitors.

However, the effect of LY 83583 and O.D.Q. on basal
AA release is different as compared with that of LHRH. Both
the inhibitors are effective in lowering basal AA release,
although a 10 times higher concentration of 0.D.Q. (1074 M)
is required to produce inhibition. These results support the
hypothesis that cGMP is involved in basal AA release. The
suppression of AA release is much greater in the combined
Presence of high [K*] and LY 83583, suggesting that high
[K*] may evoke a greater release of intracellular [Ca®*] that
in turn activates NOS, thus causing a cascade of reactions
ultimately resulting in increased cGMP. Suppression of basal
telease of AA as well as the inhibition of increased NOS
activity in the presence of high [K "] by LY 83583 may serve
as the contributing factors for this decrease.

The results for depolarization induced AA release are
hypothesized in Figure 10. We do not know the mechanism
by which NO evokes depolarization-induced release of AA.
However, membrane depolarization is known o activate

Depolarization
’ Ca? ‘@ @
l CD Ca 2+
AL

/ E

Ca 2* Channel Sass \Ax

o

Figure 10. A schematic diagram of the hypothesized mechanism of
action of LY 83583 and O.D.Q. on depolarization induced AA
release. NO n, NOergic neuron; NE axon, norepinephrine axon; other
abbreviations are described in Figure 9.

[Ca®"] influx through [Ca?] channels that may activate
NOS leading to production of NO in NOergic neurons. NO in
turn activates GC and would further increase intracellular
free [Ca®*] required for the exocytosis of AA and NE from
the NE axon. Collectively, these results demonstrate that high
[K*]-induced AA release involve cGMP release. NMDA
alone failed to alter AA release but in the presence of LY
83583 or 0.D.Q., a significant decrease in AA release was
observed, illustrating that NMDA-induced ¢cGMP release
was blocked by LY 83583 by its inhibition of NOS and
0.D.Q. through its inhibition of GC.

LY 83583 has been shown to suppress neuronal NOS,
and this may result in lower NO release that in turn lowers
c¢GMP levels (56). 0.D.Q., a selective inhibitor of the soluble
GC, and LY 83583, an inhibitor of NOS, produced similar
results. This suggests that the final effect with both the
inhibitors is suppression of cGMP formation, although their
targets are at different stages of the NO/cGMP signaling
pathway. Our results further suggest that high [K*1-induced
AA and LHRH release involve NO activation of soluble
GC and not particulate GC because 0.D.Q. acts only on this
form of the enzyme. These results have been obtained in
static incubations and must be confirmed in a dynamic per-
fusion system to further test their validity. It would be
very important to see whether the results will change in a situ-
ation in which AA has been depleted such as in scorbutic
guinea pigs.
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