
DIAPHRAGMATIC VENTILATION, WORK, A N D  CHEST WALL 
DISTORTION IN PREMATURE INFANTS. Gre o r  P Heldt 1665 Paul D .  Goodrich, and Malcolm B .  M-by 

William H .  Tooley). Cardiovascular Research I n s t i t u t e ,  Univ. of 
Ca l i fo rn ia ,  San Francisco, Cal ifornia .  

We studied diaphragmatic ven t i l a t ion ,  work, and chest  wall dis- 
to r t ion  (CWD) in 7 premature in fan t s  (wt. 1510 5 1769, age 1156d) 
who were recovering from hyal i ne membrane disease.  Tidal volume 
was par t i t ioned  i n t o  the  movement of the  chest  wall and abdomen 
using circumferential mercury-in-rubber s t r a i n  gauges. A multi- 
ple  l i n e a r  regression was used t o  f ind  the  best f i t  between the 
weighted sum of the circumference changes and the lung volume, 
measured with a face  mask and pneumotachograph. Changes i n  t i d a l  
volume could be estimated t o  within +6% on a breath-by-breath 
basis .  Esophageal and g a s t r i c  p ress i res  were measured using a 
two-lumen feeding tube with a 3 cm esophageal balloon connected 
t o  the  proximal lumen. Diaphragmatic work was calculated using 
the  abdominal volume changes and the transdiaphragmatic pressure. 
The diaphragm provided 53 t o  198% of the  ven t i l a t ion  of the lungs, 
being g rea te r  than 100% due t o  CWD in  four  of the  in fan t s .  The 
work done by the  diaphragm, however, was 90 t o  396% (21 t o  121 
ml-cm H20) of t h a t  performed on the  lungs, increasing roughly in 
proportion t o  the  square of the  diaphragmatic ven t i l a t ion .  The 
chest  wal3 was s t i f f e r  during diaphragmatic contract ion than 
during exp i ra t ion ,  being up t o  14 times a s  compliant during 
expirat ion.  Thus, even small amounts of CWD produce increases 
in  diaphragmatic ven t i l a t ion ,  and lead t o  dramatic increases in  
the  diaphragmatic work. (Supported by HL-24075 and HL-07159) 

USE OF INTRAVENOUS ISOPROTERPNOL FOR STATUS ASTHMATI- 
CUS I N  CHILDREN. James J. Herman, Zehavah Noah, 1666 Robert Moody (sponsored by Henry L. Nadler) North- 

western University Medical school, Children's Memorial Hospi tal ,  
Department of Ped ia t r i c s ,  Chicago, I l l i n o i s .  

The use of intravenous isoproteranol  (ISO) administered i n  a 
continuous d r i p  was s tudied t o  determine its e f f i cacy  and indica- 
t ions .  The ind ica t ions  were asthma score of 6 o r  g rea te r  indi-  
ca t ing  a pCO of 60mmHg or  higher o r  a pC02 of 55mmHg o r  g rea te r  
without respgnse t o  therapeut ic  l eve l s  of aminophylline, cor t i -  
cos te ro ids ,  and inhaled isoethrane a s  well  a s  oxygen therapy. 
Twenty-four pa t i en t s  (6 months t o  16 years) monitored i n  the  I C U  
received intravenous IS0 f o r  these  ind ica t ions ,  mean pCO 58.4, 
and score  2 6. The i n i t i a l  s t a r t i n g  dose of IS0 was 0.085mcg/ 
Kg/min; i f  the re  was no response i n  pCO , t h e  continuous d r i p  
was increased by increments of 0.005mg/gg/min. every 15-20 
minutes. With response, t h e  IS0 was infused u n t i l  t h e  pCO de- 
creased t o  40, then decreased by increments t o  0.005mcg/~g?min. 
over a i n t e r v a l  equal t o  t h e  length of t i m e  of the  continuous 
infusion.  There was a complete response i n  22 pa t i en t s  (mean 
dose 0.2lmcg/Kg/min; mean response t i m e  1.4 h r s . ,  range .25 t o  
3.2 h r s . ) .  One pa t i en t  had a p a r t i a l  response but  the  IS0 was 
discontinued with r e v e r s a l  of an arrhythmia. A second p a t i e n t  
had i n i t i a l  r eso lu t ion  t o  IS0 bu t  had rebound bronchospasm when 
t h e  IS0 w a s  discontinued too rapidly.  Two p a t i e n t s  had resolu- 
t i o n  of increased pCO but  were subsequently ven t i l a ted  fo r  
severe hypoxia. I V  isoproteranol  has been an e f f e c t i v e  
means of reversing increased pCOZ i n  s t a t u s  asthmaticus i n  ch i l -  
dren but  the  l imi ta t ions  and complications must be monitored. 

DETECTION OF GASTRIC CONTENTS IN TRACHEAL FLUID OF 
PRETERM INFANTS. Andrew 0.  Hopper, Linda K .  Kwonq, 1667 Ronald L. A r i a ~ n o  (Spon. by P h i l i p  Sunshine), Dept. 

of Ped ia t r i c s ,  Stanford Univ. Sch. of  Medicine, Stanford, Ca l i f .  
Aspiration of feedings i n  c r i t i c a l l y  ill preterm i n f a n t s  re -  

quir ing mechanical ven t i l a t ion  may prolong t h e i r  ven t i l a to ry  
course and may contr ibute  t o  t h e  development of  chronic lung 
disease.  While massive asp i ra t ion  can be diagnosed radiographi- 
ca l ly ,  we became concerned with t h e  problem of  iden t i fy ing  re -  
current  subc l in ica l  a sp i ra t ion .  A more s e n s i t i v e  method of de- 
t e c t i o n  u t i l i z e s  an i n  v i t r o  l ac tase  assay t o  measure t h e  presen- 
ce of l ac tose  (breast  milk has approx. 0.2M lactose)  i n  t h e  t r a -  
cheal a s p i r a t e s  of these in fan t s .  In t h i s  assay each mole of 
l ac tose  i s  hydrolyzed t o  an equimolar amount of glucose. In  order  
t o  e s t a b l i s h  a basel ine glucose range, we measured t h e  t r achea l  
glucose l eve l  from 17 preterm in fan t s  (G.A. 26-37 wks; B.  w t .  
670-2950 gm) during t h e  1 s t  wk of l i f e  while t h e  i n f a n t s  were 
intubated. A t o t a l  of 52 samples were co l l ec ted  (36 samples from 
gavage fed / l6  in fan t s  not fed) .  The mean t rachea l  glucose level  
was 2.67r2.77 mg/dl (15.05t15.23 umole/dl). The range was 0.02- 
11.57 mg/dl (.08-64.22 umole/dl). The glucose level  did not vary 
with ges ta t iona l  age, b i r t h  weight, pos tna ta l  age o r  feeding. We 
then obtained t rachea l  a s p i r a t e s  from 5 i n f a n t s  on v e n t i l a t o r s  
who received b reas t  milk by gavage. In 2 in fan t s ,  l ac tose  l eve l s  
were 1 1 2  mg/dl (327 umole/dl) and 21.9 mg/dl (64.1 umoles/dl) 
respect ively.  Lactose was not detected i n  t h e  o ther  3 in fan t s .  
These preliminary f indings suggest t h a t  t h e  l ac tase  assay may 
provide a s e n s i t i v e  method f o r  de tec t ing  asp i ra t ion  of  g a s t r i c  
contents  i n  v e n t i l a t o r  dependent in fan t s .  

SURFACTANT ACTIVITY FOLLOWING NATURAL SURFACTANT (NS) 1668 TREATMENT OF PREMATURE LAMBS. Machi ko I kegami , Alan 
H .  Jobe, Theodore H .  Glatz, UCLA School of  Medicine, 

Harbor-UCLA Medical Center, Department of  Ped ia t r i c s ,  Torrance. 
Six 120-day and 6 130-day gestat ional  age lambs were del ivered 

by C-section and supported on ven t i l a to r s  with 100% oxygen. With 
respiratory f a i l u r e  (pC02=114+11) the  lambs were t r ea ted  with 50 
mg/kg of  3H labeled NS by tracheal i n s t i l l a t i o n .  All the  lambs 
responded dramatical ly,  however the  e f f e c t  was gone within 3 h r s .  
The spec i f i c  a c t i v i t y  of the  3H labeled saturated phosphatidyl- 
choline (SPC) in the NS used f o r  treatment had decreased by only 
30?4% i n  the a lveo la r  wash (AW) a t  s a c r i f i c e ;  thus the treatment 
dose was minimally d i lu ted .  However, IV in jec t ions  of 14C-pal- 
mi t i c  acid resul ted in the  appearance of 14C-SPC in sequential 
samples suctioned from the airways (AS) indicat ing endogenous 
synthesis  and sec re t ion .  Minimum surface tension (ST) measure- 
ments (dynes/cm) made on AS f e l l  from 29+2 t o  8+5 a f t e r  NS and 
again rose t o  32+2 a t  s a c r i f i c e .  AW samples taken a t  s a c r i f i c e  
and containing 1 pmole phosphatidylcholine (PC) did not lower ST 
below 27t4, while "surfactant"  recovered from the AW (R-SA) con- 
ta ining 0.2 m o l e s  PC lowered ST t o  < lo .  (NS containing 0.1 
 moles PC wil l  lower ST t o  < l o ) .  While the phospholipid composi- 
t ions  were s imi la r ,  the r a t i o  umole PC/mg protein was 0.13t0.02 
in AW, 4r0.4 in  R-SA and 5.7k0.6 in  NS. Following removal of the 
R-SA from the AN samples by cen t r i fuga t ion ,  the supernatant ,  when 
mixed with NS, raised ST from 0 t o  >30. We demonstrated 1 )  NS 
remains in  the airways following treatment, and 2) the  a b i l i t y  of 
NS t o  lower ST i s  reversibly inh ib i t ed .  

ALTERATIONS I N  PLASMA AMINO ACIDS I N  CHILDHOOD ASTHMA. 
Laura S. Inselman Farida Khan and Hu h E. Evans, 1669 ~ i ~ ~ s p i t a l  a h e d i c a l  Center o$Brooklyn, 

Department of Ped ia t r i c s ,  Brooklyn, New York. 
Abnormalities i n  plasma amino ac ids  (Ms) ,  p a r t i c u l a r l y  those 

re la ted  t o  catecholamine (CTA) o r  glucose synthesis ,  may have 
e t i o l o g i c  o r  pathogenetic s ign i f i cance  i n  asthma. Plasma AAs and 
c o r t i s o l  and urinary CTAs were measured a t  8AM and BPM i n  random- 
l y  selected chi ldren with s t a t u s  a s  thmaticus (n=9; group A), mod- 
erately-severe chronic asthma (nm9;group B), mild chronic asthma 
(n=9; group C) and con t ro l s  without lung d i sease  (1-197; group D). 
Group assignment was based on sever i ty  of wheezing and medication 
requirements. A l l  had Pa02>65mmHg. Several condit ions believed 
t o  a l t e r  plasma AAs such a s  in fec t ion  and recent  cor t i cos te ro id  
use were excluded. AAs were determined chromatographically using 
an autoanalyzer. Cor t i so l  was measured by competitive protein- 
binding inh ib i t ion ,  and CTAs were analyzed by spectrophotofluori-  
metry. Of the  24 AAs analyzed, 11 including tyrosine,  p ro l ine  
and a lan ine  were decreased a t  8AM o r  4PM i n  group A compared 
with the other  groups (P<0.05). Plasma c o r t i s o l  was elevated i n  
group A (P<0.05), and urinary CTAs remained unchanged. Normal 
d iu rna l  va r ia t ions  of AAs and c o r t i s o l  were preserved. Sequen- 
t i a l d a i l y  determinations i n  5 chi ldren i n  group A showed progres- 
s i v e  increases i n  t o t a l  AA l e v e l s  a s  symptoms subsided. Thus 
c e r t a i n  AAs which a r e  gluconeogenic (prol ine)  o r  CTA precursors  
( tyrosine)  a r e  decreased i n  s t a t u s  asthmaticus. Tyrosine de- 
f i c iency  may lead t o  a l t e r e d  CTA syn thes i s  and play a r o l e  i n  the  
pathogenesis of asthma. I f  these f indings a r e  o n f i  ad, tyro- 
s i n e  administrat ion may be he lpfu l  i n  therapy of a s t a .  

NATURAL SURFACTANT THERAPY (NST): CLINICAL AND BIO- 1 6 7 0  PHYSICAL CORRELATES IN PREMATURE LAMBS. Harr is  C .  
Jacobs, Machiko Ikegami , Alan H .  Jobe, Sa l ly  Jones, 

Theodore H .  Glatz ,  Luciano Barajas. UCLA School of  Medicine, 
Harbor-UCLA Medical Center, Department of  Ped ia t r i c s ,  Torrance. 

31 lambs were del ivered by C-section a t  120 days gestat ional  
age and divided randomly in to  6 groups (61-6) of  4-7 lambs. GI 
lambs were k i l l ed  before the  f i r s t  breath. 62-6 were supported 
with 100% O 2  a t  30 breathslmin and 30/2 cm H20 on in fan t  ven t i l a -  
t o r s .  Frequent blood gases and t i d a l  volumes (TV) were measured. 
All lambs were in  resp i ra to ry  f a i l u r e  by 28.6 min (pH=6.93r.01 ; 
PO,, 30.6t1.8; pCO,, 108+3). 62 lambs were k i l l e d  before NST 
and 63-6 lambs were t r ea ted  with 50 mg/kg NS.by tracheal i n s t i l -  
l a t i o n .  63-6 lambs were k i l l e d  10 min, 40 min, 1.5 h r  and 3 h r  
post NST, respect ively.  A1 1 lambs responded dramatically to  
NST; mean maximal responses were: pH, 7.29t.02 a t  1.25 hr;  p02, 
196?20 a t  5.6 min; and pC02, 39i4 a t  58 min post NST. Responses 
of  lambs i n  d i f f e r e n t  groups were uniform. Pressure-volume cur- 
ves (P-V) were measured using the l e f t  lung, an a lveo la r  wash 
(AM) was recovered from the r i g h t  upper lobe (RUL), and the RLL 
was f ixed by perfusion a t  constant pressure f o r  his tology.  P-V 
curves improved following NST. Surface tension (ST) measure- 
ments of AW samples were 31t1 dynes/cm before NST and f e l l  t o  
6.3k2.8 a t  10 min post NST, before r i s i n g  t o  21.7i4.6 by 3 h r  
post NST. ST correlated with p02 (p<0.001) but not pC02 o r  TV 
a t  s a c r i f i c e .  A g r id  count of  % d i s t a l  a i r  space (%A) i n  t i s s u e  
sect ions showed dramatic improvement i n  ae ra t ion  with NST; %A 
cor re la ted  with pC02 and TV a t  s a c r i f i c e  (pc.05) .  
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