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EFFECT OF AIRWAY CITRIC ACID (CA) AND SALINE (S) UPON
1-1 41 VENTILATION AND BLOOD GASES IN NEWBORN LAMBS.

Alastair A. Hutchison, Leticia Reyes, September L.
Evans, Jason R. Mercer, Ronald G. Thomas, Richard L. Bucciarelli.
(Spon. by Donald V. Eltzman.) University of Florida, Departments
of Pediatrics and Biostatistics, Gainesville.

Aspiration is common and often complicates recovery from
ventilator therapy in the neonate. The object of this study was
to - examine the upper airway sites which determine the respiratory
responses to an irritant challenge. Twelve lambs were studied
awake at a mean postnatal age of 26 days and with a mean weight
of 6.7kg. Via a tracheostomy (Ty) and system of balloons, it was
possible to instill selectively 1 ml of S, or CA, onto firstly
only the mid-tracheal area (MT), secondly only the laryngeal area
(LA) and thirdly only the lower tracheal "area (LT). During the
studies spontanecus breathing occurred via an endotracheal tube
placed in the Ty. Minute ventilation (Vg), recorded as changes
from baseline, was measured at 30 seconds (s), 1 and 2 minutes
(m), after the challenge. Arterial blood gas changes were
measured at 30s and 2m. Significant increases in Vp Tesulted
only when either § or CA were given into the LT. The mean CA
increase at 30s was significantly greater than the S one (587 v
78 ml/kg/min). A lesser difference persisted at 1 and 2 m.
After LT S Pa0y fell at 30s (~8mmHg) and at 2 m (-9mr™ ). At
30s and 2m LT (ﬁ resulted in a rise in pH (0.08;0.02), « 1l in
PaC0, (-7umHg; —4mmHg) and no changes in BE. At 30s an. 2m LA
CA caused a fall in Pa0y (-l4mmHg; -10mmHg) while LT CA caused
a rise in Pa0; at 30s (%GmmHg) and a fall at 2m (-3mmHg). The
response to an irritant challenge in the airway consistently
resulted in increased ventilation only when the lower tracheal
site was stimulated but delayed hypoxemia occurred. The laryn-—
geal site Vp Tresponse was inconsistent but associated with
significant Ei\ypoxem:l_a. The mid-tracheal site response was
minimal .

A PROTEIN INHIBITOR OF SURFACTANT IN THE AIRWAY SUC-
.141 TION SAMPLES OF RDS INFANTS. Machiko lkegami, Alan

H. Jobe, David D. Berry, UCLA School of Medicine,
Harbor-UCLA Medical Center, Dept. of Pediatrics, Torrance, CA.

RDS is precipitated by a surfactant deficiency. However, once

ventilation has been initiated a complex pathophysiologic se-
quence of factors seems to influence disease severity. The lungs
of the premature with surfactant deficiency are abnormally per-
meable to protein, and a specific protein from the vascular space
of preterm lambs can enter the air spaces and disrupt surfactant
function. We have previously demonstrated the presence of a
similar inhibitor protein in the airways of infants with RDS.
We have now developed a radioimmunoassay for the inhibitor from
the human. We collected daily airway samples (AS) by deep suc-
tioning from infants with RDS and from infants without RDS who
were being ventilated for other reasons. Blood gas and respira-
tory assistance variables were recorded with collection of each
AS. We then measured the amount of inhibitor by radioimmuno-
assay and the amount of phosphatidylcholine (PC), and expressed
the results as the ratio of inhibitor to PC. Soon after intuba-
tion for RDS, the ratio was 6.4%0.5; the ratio decreased to 1.1%
0.5 by 2 to 4 days before extubation and to 0.6x0.1 on the day
of extubation. The ratio of inhibitor to PC was only 0.25+0.03
in samples from infants without RDS. The ventilatory pressures
required to normalize Pcos values correlated well with corre-
sponding inhibitor to PC ratios from infants with RDS (r=0.85),
This study documents a relationship between the severity of RDS
and the ratio of inhibitor to PC in airway samples.
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PULMONARY SURFACTANT (PS): WHAT PROPERTIES ARE
=l420 IMPORTANT? Harris C. Jacobs, David D. Berry, Gloria

Duane, Machiko lkegami, Alan H. Jobe. Harbor-UCLA
Med. Center, Dept, Ped., Torrance, CA, and Yale School of Med.
Dept. Ped., New Haven, CT.

PS can lower surface tension (ST) to <10 dynes/cm (d/c). This
is believed to be essential for normal lung function. We tested
a detergent, Tween 20 (T), which cannot lower ST to less than 25
d/c, for its effect on the respiratory failure due to respiratory
distress syndrome (RDS} in lambs (L) at 120-124 days gestation.
L were delivered by cesarean section and each received one of
three solutions intratracheally prior to the Ist breath: 1) 0.45%
saline (saline); 2) 5% T in 0.45% saline; or 3) PS in 0.45%
saline. Each L was mechanically ventilated using 100% 02, Only
the peak inspiratory pressure (PIP) was adjusted in an attempt to
maintain a normal arterial pC0z2. Values given are mean + SEM at
30 min of age. =5 to 7 in each group,

PIP pH pCO2 p0y ST
(cmH20) (mmHg) (mmHg) (dynes/cm)
Saline 32+0.7 7. 06+0 oh 76+H 71431 (BSiZB)* 28.7+1,3
Tween  27+1.3 7.32%0.02 34.5¢1.1 180%27 (256%23)* 26.742.3
NS 24¥1,2  7.29%0.03 34.242.5 235735 (320%32)*  6.8%2.3
*Max p02 reached; *Minimum ST on alveolar wash (AW) -

Gas exchange in L given T was much better than in L given saline
and at a lower PIP, It approached that in L given PS. This
occurred while the AW ST of L given T was the same as the AW ST
of L given saline. Thus the ability of PS to lower ST to

<10 dfc is less critical than previously believed.

DOES BREAST MILK-TAURINE PROTECT AGAINST RETINOPATHY
©®14271 o preMATURITY (ROP). L. Johnson, S. Abbasi, F. Bowen,

G. Quinn, D. Schaffer, M. Abbasi, C. Otis. University
of Penn Medical School, Pennsylvania and Children's Hospitals,
Depts. of Pediatrics and Ophthalmology, Philadelphia, Pa.

Taurine (T) is essential to normal retinal function. It is

present in high concentrations in human milk but virtually absent
in infant formulas and parenteral feedings. Its concentration in
the retina increases until about 2 months post a term birth.
Deficiency results in retinal abnormalities. T appears to regulate
membrane excitability, promote homeostasis and protect membranes
against oxidant damage along with Zn and vitamin E. We therefore
reviewed the records of 385 infants (216<1500g BW, 169>1500<2000g
BW, 1979-1981) to see if partial breast feeding (versus no breast
feeding) influenced ROP. Mean serum EfSD during retinal vascular
immaturity and mean ml blood received per kg BW (a marker for
degree of illness) were similar between groups.

£ 1500g Birth Weight > 1500g Birth Weight

Breast Bottle Breast Bottle
ROP 14 95 0 15
No ROP 25 82 36 118
¥ Serum E 0.92%0.33 0.93%0,33 0.87£0.30 0.87£0.32
£ ml blood/kg 1474224 1732237 42+ 64 28+45

Incidence of ROP was significantly decreased in infants who re-
ceived breast milk (p<0.05, BW<1500g; p<0.05, BW>1500g). The data
suggest a protective effect of breast milk in ROP which may be
related to improved taurine nutrition. Controlled clinical trials
would appear to be in order.

THE EFFECT OF PERIODIC BREATHING ON TRANSCUTANEOUS
OXYGEN. PADMANI KARNA, EUGENE A. DOLANSKI, (SPON.BY

1422 MARSHALL KTAUS), Michigan State University College
of Human Medicine, Department of Pediatrics and Human Develop-—
ment, East Lansing, Michigan.

Periodic breathing (P.B.) is observed in between 30-95% of
premature infants during sleep and is thought to be normal.
Xanthines are effective in reducing P.B. The effacacy of theo-
phylline (T) on transcutaneous oxygen (Tc02) in the treatment of
P.B. has not been studied. To study the physiologic effect of
P.B. we have evaluated 10 premature infants before and after
xanthine. Premature infants with 20-40% P.B. identified by
12 hours impedance pneumogram were prospectively evaluated at
33-35 weeks post conception. All infants were free of medica-
tions, respiratory support and lung disease. Heart rate, res-
piratory rate, TcOp and extraocular movements (EOM) were
monitored continuously for 4 hours. Tc02 measurements were
analyzed in the same infant during the 4 hours of study follow-
ing - 1) a continuous episode of P.B. of 7-10 minutes duration
in the absence of apnea, 2) after ‘10 minutes of spontaneous
regular respirations during quiet sleep, 3) after 10 minutes of
P.B. decreased to 0.9 - 8%.

TcPQs mean * SE in mm of Mg.
Periodic breathing Regular breathing

Regular breathing
with theophylline
10 minutes

n=10 n=6 n=10
43.2 % 3.5 62.7 = 6.5 66.05 * 4.1
%A 41.7 ¢ 4.3 % A 55.06 = 5.1
TcO7 is significantly lower (P<.001) in premature infants
with continuous P.B. for 7-10 minutes as compared with spontan-
eous as well as theophylline induced regular breathing. Is
excessive P.B. harmful for some premature infants?

7-10 minutes 10 minutes
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