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with the idea that specific messenger RNA 
molecules in pituitary cells may be relatively 
long-lived. In  an effort to further clarify those 
subcellular events which occur prior to hor- 
mone secretion, we are currently investigating 
the effects of hypothalamic extracts on protein 
synthesis in rat pituitary tissue. 

Summary. 1. Evidence obtained by radio- 
autography and sucrose density gradient cen- 
trifugation inldicated that macromokcular 
RNA was synthesized in explants of rat an- 
terior pituitary tissue in vitro. 2. The rapidly 
labeled RNA was, in part, heavier than 28s. 
3. After 4 hours of incubation, label was ob- 
served in cytoplasmic ribosomial RNA. 4. The 
rate of RNA synthesis in glands treated with 
hypothalamic or cerebral cortex extracts in 
vitro was found to be similar. 5. The decreased 
rate of RNA synthesis in pituitaries treated 
with hypothalamic extracts in vitro (vus. cor- 
responding controls treated with 0.1 N HC1) 
could be partially overcome by preincubating 
the glands in radioactive Medium 199 prior 
to addition of the extracts. 6. The in vitro 
rates of RNA synthesis in pituitaries taken 
from animals previously injected with hypo- 
thalamic extracts 'or 0.1 N HCl were similar, 
although an initial lag in uptake of uridine-H3 
into the glands of the experimental group was 
observed. 

The authors would like to thanlk Miss Andrea 
Mastrro fior help in the preparation of the radioauto- 
gnaphs and Mr. Jvhn Davis for teahnioal assisltance. 
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Acoustic Profile of Deglutition. (32300) 

ROBERT C. MACKOWIAK, HENRY S. BRENMAN, AND M. H. F. FRIEDMAN 
Department of Physiology, Jefferson Medical College, Philadelphia, Pa. 

During a series of studies on the physiology vestigated. Potentials were recorded from the 
of swallowing, it became necessary to obtain anterior surface of the neck with bipolar sur- 
a precise index of the occurrence of degluti- face electrodes. Although discrete signals were 
tion. Electromyqraphy was among the several obtained during deglutition, this method was 
forms of energy detection which wme in- not found suitable for general use. A promi- 
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FIG. Speci’al contact microphone cemented to 

nent shortcoming was the amount of move- 
ment artifact recorded in the interval between 
swallows. Lateral motion and flexion of the 
neck created signal configurations which were 
difficult to distinguish from those produced by 
deglutition. In addition, poor signal-to-noise 
ratios obtained from surface electrodes re- 
quired placement of electrostatic shielding 
around the subject. 

In our study it was necessary not to restrict 
motion of the neck. We found that recording 
the acoustic energy generated during swallow- 
ing offered a more precise index of the oc- 
currence, and had the advantage of low sus- 

Velcro cuff for placement around the neck. 

was produced by the sensing devices. Signals 
were processed by Grass P5 and 7Pl pre- 
amplifiers and stored on a Roberts tape 
recorder. Sounds were later displayed on a 
Model 564 Tektronix Oscilloscope for time 
expansion analysis and comparison of acoustic 
patterns. In addition, recordings were submit- 
ted to Voiceprint Laboratories of Somerville, 
N. J., for sound spectrum analysis. Simul- 
taneous ordinate recordings of all variables 
were made on a Grass Model 7 Polygraph. 
Recordings were made during passive swal- 
lows of saliva (“dry swallows”) and during 
swallows of tap water from a cup ad lib. 
(“wet swallows”). 

Results. Fig. 2 is an oscilloscope tracing of 
2 sequential swallows of water, displayed on 
the upper and lower traces respectively. The 
abscissa in both traces is 100 milliseconds 
per division. Three discrete temporally related 
acoustic bursts are seen in each swallow. The 
initiation of swallowing is accompanied by a 
50-millisecond duration (alpha) signal. This 
is followed by a quiet intelrval, usually of 
1W1 50-millisecond duration (ab-intervaL). 
The second acoustic component of the swal- 
lowing complex (beta) is usually the longest 
in duration and averages 150-208 milliseconds. 
Amplitudes of the alpha and beta components 
are generally similar. A third acoustic burst 
(delta) has been noted in most swallows 
utilizing water. This component generally 
follows the end of the beta signal by 300-400 
milliseconds and is of short duration and low 
amplitude. 

ceptibility to movement artifact. Also, a con- 
sistent acoustic profile could be obtained 
during the act of deglutition, and certain 
changes in the configuration of this profile 
were found to relate to the type of swallowed 
material. 

Method. A special contact microphone 
(Sonotone RE-21030) was placed on the neck 
of adult human subjects (in good health, male 
and female) lateral to the midline. This device 
was held in place by a Velcro cuff placed as 
shown in Fig. 1. To determine the interaction 
of deglutition with the respiratory cycle, res- 
piration was monitored with a smciallv de- 
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FIG. 3. Sound speotrum analysis (Voiceprint) of same 2 sequential swallows of tap water. 
Vertkal scale indicates frequency with marks from 1 to 7 kilocycles on a semi-log scale. 
Horizontal scale is time. Degree of shading depicts intensity of sound at specific frequencies. 

Fig. 3 is a sound spectrum analysis of the 
same swallows displayed by the oscilloscope 
recordings in Fig. 2.  The ordinate in this 
figure is not related to amplitude of the re- 
corded signal, but is a semi-logarithmic func- 
tion of its frequency. Each division of the left 
hand scale is 1,000 cycles/second. Sound am- 
plitude is represented by the degree of shading 
of the tracing, the deeper the shading the 
higher the intensity. The abscissa is a func- 
tion of time, The temporal relatio’nship oQ the 
alpha, beta, and delta sounds, and of their 
intervals, is similar to those of Fig. 2 .  Peak 
intensity of all 3 compunents is in the range of 
one kilocycle. The sound spectrum display 
gives the opportunity for frequency analysis 
of the various components of deglutition. 

Spectral comparisons were mlade between 
so-called “dry” swallows and those during 
swallowing of a sip of water. Sevleral im- 
portant differences were noted between “d’ry” 
and “wet” swallows: (1) the absolute in- 

tensity of “wet” swallows was greater and 
they tended to be shorter in duration; ( 2 )  as 
shown in Fig. 4, ((dry” swallows tended to 
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FIG. 4. Graph comparing ifrequenlcy of peak in- 
tenlsity between “dry” land “wet” swallows along 
duration of swallowin,g colmplex. 
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show a peak energy at  1,000-1,100 cycles/ 
second for the entire duration of the swal- 
lowing sound; “wet” swallows, on the other 
hand, began at  a lower frequency (4ooL600 
cycles/second), and increased in frequency to 
reach peak intensity at  1,000 cycles/second at 
the end of swallowing; (3) the delta or third 
component of Ithe swallowing complex tended 
to be absent in “dry” swallows. The origin of 
this component is not known, but the nature 
of the temporal sequence suggests two p- 
sibilities: motion of the epiglottis at  the end 
of deglutition or activity of lower esophageal 
areas as the swallowed fluid approaches the 
cardio-esophageal sphincter. 

Transient apnea during deglutition was a 
feature of both (‘wet” and “dry” swallows. In 
the vast majority of cases, swallowing oc- 
curred during expiration or at the end of in- 
spiration(2). No differences in the time of 
respiratory inhibition were noted between 
“dry” and “wet” swallows ( 3 ) .  

Conclusions. Sound produced by the act of 
swallowing was used to indicate the occur- 

rence of this event. Minimal artifact was pro- 
duced by this method which imposed no 
restriction on motion of the neck. A distinct 
and reproducible acoustic profile of swallowing 
was recognized. The nature of the swallowed 
material was found to have specific effects on 
the configuration of the swallowing complex. 
Further work requires the simultaneous use of 
cineradiographic equipment to delineate the 
physiologic events responsible for the gener- 
ated acoustic energy. Transient apnea during 
the expiratory phase of respiration was seen 
with deglutition. This phenomenon was un- 
related to the nature of the swallowed 
material, and was seen in both “wet” and 
“dry” swallows. 
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Exposure of Pseudomonas aeruginosa to Hyperbaric Oxygen: Inhibited 
Growth and Enhanced Activity of Polymyxin B.” (32301) 

GEORGE H. BORNSIDE 
Department of Surgery, Louisiana State University School o f Medicine, New Orleans 

There has been new interest in the in- 
hibitory effect of high pressure oxygen (HPO) 
upon the in vitro growth of a variety of 
pathogenic aerobic bacteria( 1 ) .  Wiseman et 
aZ(2) found striking differences when the 
effect of HPO on the growth of aerobic bac- 
teria on solid media was contrasited with that 
in liquid media. They reported that the 
results of counts of viable bacteria did not 
correlate with the size and appearance of 
colonies, and were unable to demonstrate any 
effect of HPO upon the activity of several 
antibiotics. Ollodart and Blair (3) reported 
the growth of Escherichia coli, Staphylococcus 

* These studties were aided by Contract NR 103- 
664 between ithe Office of Naval Research and 
Louisiania Ishate University. 

aureus and a pseudomonad to be enhanced in 
liquid cultures under oxygen at 1 atmosphere 
absolufte (1 ATA) but to be inhibited at 3 
ATA. Stark and Orr(4) found that growth 
in broth cultures aerated with 100% oxygen 
at  3 ATA was greatly retarded; the generation 
time for E .  coZi was 90 minutes compared to 
20 minutes in controls. 

The potentiality for growth inhibition on 
surface cultures and growth enhancement in 
deeper cultures suggests restrictions in the use 
of HPO therapy for bacterial infections with 
aerobes. Irvin et aZ(5) applied oxygen at  2 
ATA to guinea pigs with experimental surface 
wounds infected with Pseudomonas aeruginosa 
and Staph. aureus, and observed inhibited 
bacterial growth during treatment with 




