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of obstructive sleep apnea. The present experiments wen curicd 
ological (cholinergic) m~xlel of AS (Lopa-IIdriguez et ;!I., Brwn 

ches tltat innervate protrudor a114 retractor ntuscles of the tongue, 

duckulce increased over 4 0 6 .  In the subset of tongue pmtiudor 
lar signilicanl changes were observed. These tindings indicate 
that innervate tongue muscles ;ur: postsynaptically inhibited 

uc 1 synaptic mecllanislns may be implicated in the pathophysiology 

We have recently repurled that microinjections of GABA and the GABA, agonist 
muscimol, into thc nucleus pontis oralis (NW) prcduce wakefulness, where;\ 
microinjections of the GABA, antagonist, bicuculline, produce active sleep in cats (Xi 
el 01.. Soc Neurosci Ahsrr 23:1066 1997). Thcse observations indicate that brainstem 
GABAergic pmcesses acting on GABA, receptors play a critical role in the control of 
behavioral staies and h e  activity of N M  neurons Since GABA has b n  sbown to 
activate two types of receptors, GABA, ruld GABA, (Hrll a d  Bowery, Norare 
2YU:149-152. I Y S I ) ,  we were interested in determining whetiler GABA, receptors w m  
also involved in the G A B A ~ ~ x ~ ~  control of active sleep ;u~d wakefulness. Accordingly. 
we examined tlle behavioral iesjwnses of chronic, &mesthetized cats following i h e  
microinjection of GABA, agonisls and anlagotlists into Ule NPO. 

Mieroinjectons of sacinfen, a GABA, antagonist (0.25 p l ,  20 mM in saline), 
induced a hehavioml state that was polygraphically indistinguishable fiom natunlly- 
occumng active sleep as well as hicuculline-induccd active sleep. The mean latency of 
the saclofen-inducd active sleep state was 3.1 c 0.5 minutes (n=8, mean i S.E.M.). 
The percentage of time spent io active sleep during the lirst hour ti)llowing 
microi~tjections of saclofen (n=8) was significantly greater th;m that following control 
injections of saline (n=S; 3228, p<0.01). In amrrast, microit~jectio~ls of baclofeo, a 
GABA. agonist (0.25 PI, 20 mM in saline, ti=?), ~ n c w \ e d  the time spent m 
wakefulness (227%, p<0.01) and 6wea"d the duration ol quiet sleep (61C, p<0.01) 
and active sleep (35%) during the fust bour following these injections. 

The present results demonskate that microinjections of a GABA, agonist ad 
antagonist into the NPO produce significant changes in Ule onset and duration of 
wakefulness aruJ active sleep, respectively. W e  therefore conclude Ulat both GABA, 
'and GABA, receptors are involved in brainstem GABAergic processes that are critical 
for the genention and mainlenance of active sleep and wakefulness. 

Supported by USPIIS grants MI1 43362, NS 23426 arid NS 09999. 

664.12 
PREOPTICIANTERIOR HYPOTHALAMIC WARMING SUPPRESSES 
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Reduction of upper airway dilator activity selectively during sleep 1s a key 
element of obstructive sleep apnea (OSA). OSA patients also exhlbit 
daytime sleepiness and are typically obese, suggesting metabolic 
dysregulation. W e  hypothesized that preopliclhypothalamic (POAH) warm- 
sensitive neuronal processes that induce sleep and lower metabolic rate also 
modulate respiratory motor functions during sleep. T h e  chronic cat 
preparation had prong electrodes on an acrylic base positioned on the dorsal 
surface of the larynx to record posterior cricoarytenoid (PCA) muscle EMG, 
diaphragm EMG electrodes, POAH electrodes for local radiofrequency 
warming. POAH thermocouples, and EEG and EMG electrodes or sleep 
monitoring. PCA recordings showed discrete inspiratory bursts that 
preceded dtaphragmatic bursts. PCA burst amplitude was markedly lower in 
R E M  sleep. Mtld POAH warming (0.4-0.7 "C) induced consistent 8.15% 
reductions in PCA inlegrated amplitude during NREM and REM sleep. This 
reduction resulted primarily from decreased inspiratory burst amplitude, but 
interburst activity was also reduced. Diaphragmatic E M G  amplitude was 
unaffected by mild POAH warming. Our findings show that POAH 
thermosensitive neuronal activation can selectively suppress airway dilator 
during sleep. Abnormally elevated activity of these neurons could play a role 
in the pathogenesis of OSA, inducing sleepiness, weight gain, and upper 
airway obstruction. 
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COUPLED ELECTROPHYSIOLOGICAL AND BEHAVIORAL PHASIC 
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In 36 rats ~mplanted pith electrodes for recordtng electro-oscillograms 
from cortical areas 10,3 and 17 and from hlppocampal fields, and head, eye, 
ear, rostrum and v ~ b r ~ s s a e  and fore- and hindltmb movements, theta waves 
and des)nchron~zation occurring tn desynchrontzed (SD) o r  paradoxical 
sleep were analyzed as to frequency and local~zat~on As a rule, 
desynchron~zation predommates tn area 10 m DS whereas tn area 17 and In 
the hlppocampal fields theta waves prevail. The latter a re  mcreased in both 
frequency and voltage whereas the former may appear tn any area and 
Increases In frequency while any theta wave 15 blocked, thus rematnmg only 
\cry short pertods of pure desyncl~ronizat~on when potent movements of the 
body are occurring. In area 3 usually desyncltronirat~on a added to theta 
waves Spectral analysts reveals that desynchronizat~on may superimpose on 
low voltage (less than 20 pV) theta waves but it may be the only 
electrophys~olog~cal pattern In any area. The desynchrontzed component of 
the electro-osc~llograms usually conta~ns several frequenc~es, spanning 
continuously from near 10 Hz to 50 Hz, but mainly between 30 and 40 Hz. 
Frequently these changes start shortly before the movements begin and 
occasionally they appear even in the absence of any movement. Assummg 
that both movements and theta waves and desynchronization may be the 
expresslon of d r e a m ~ n g  actlvlty, it can be reasoned that desynchronuat~on IS 

related to very actlve dreams or to the processes mvolved In producing the 
onirlc acttvlty. 
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