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OPIOID EFFECTS ON LUNG AlATIJRATlON IN FETAL a1747 RABBITS. Carolyn R. Comer, Judith 5. Grunstein, 
Xobert J. Mason, and Michael M. Grunstein (Spon. by 

Richard 8. Johnston. Jr.) Univ. of Colo.. Natl. Jewish HosoitallNatl. ~ ~- , - ~ - - .  - - - -  
Asthma Center, L3ep;s. of Pediatrics and hedicine, Denver. 

Based on the observations that the incidence of respiratory distress 
syndrome is less in infants of opiate-addicted mothers, and that amnio- 
t ic fluid and fe ta l  cord blood endorphins are  increased during late 
gestation, we tested the hypothesis that endogenous opioids modulate 
fetal  lung development. Pregnant rabbits received daily intramuscular 
injections, from days 18 to  25 of estation, of either morphine sulfate 
(MS) (1.0 mglkg), naloxone (NLX) f0.4 mg), or saline (C). Their fetuses, 
delivered prematurely on day 28 (term *,31 days), were assessed for 
differences in their lung static pressure-volume (P-V) characteristics 
and inorphology. The mean (+ SE) deflation lung volume a t  transthora- 
cic pressure (P ) - 5 cm H O (V5), expressed as  a percentage of the 
lung volume a t  a T =  40 (v4J, amounted to 70.9 (* 4.3), 52.9 (* 5.81, and 
33.9 (r 7.3)?6 in the MS, C, and NLX fetuses, respectively. Thus, 
relative to the C group, the 745 fetuses had P-V curves displaced 
significantly (p < .05) upward and to  the left, indicating increased alve- 
olar stability; whereas the curves of the NLX fetuses were displaced 
significantly (p < .05) downward and to  the right, demonstrating de- 
creased alveolar stability. Moreover, relative to the C lungs, the L!S 
lungs also appeared more mature histologically, having thinner alveolar 
septa and a greater airspace-to-tissue ratio. In contrast, the NLX 
lungs were less developed. These data provide evidence that opiate 
agonists accelerate intrauterine lung development, whereas opiate 
antagonists delay lung maturation. These findings suggest that lung 
development lnay be significantly modulated by endogenous opioids. 

EARLY DISCHARGE FOR NEONATES REQUIRING 

1748 CONTINUING RESPIRATORY CARE. L. Corcoran, 
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~ e o n a t e s  requiring pro1onged;entilator support and tracheostomy ca re  

a r e  often confined to  intensive care  units for extended periods of time. 
With appropriate education for parents and caretakers, these patients 
can be managed a t  home while still requiring respiratory support. During 
the past 2Y2 years, we have discharged 9 infants on respiratory support. 
Mean birthweight was 1610 grains (range 750-4480 gms), mean age a t  
t ime of discharge was 7.1 months (range 2-1 1 mos.). All patients had 
tracheostomies. At discharge, respiratory support consisted of 
mechanical ventilation in 2, CPAP in 3, and T-piece in 4. Inspired 0 2  
concentration was 21% in all infants a t  t ime of discharge. F i v e  infants 
required initial home nursing care,  with a mean of 20.8 hourslday (range 
8-24 hrs). Presently, these patients have been home for a mean of 15.7 
months (range 1-29 mos). All nine patients have had elective 
readmissions, four have required staged tracheoplasty. Only two infants 
(both mechanically ventilated) have had emergency admissions for 
pneumonia. Three infants had intercurrent viral respiratory infections 
tha t  required an increase in oxygen or ventilation a t  home for brief 
periods. At this time, four of nine patients have been successfully 
decannulated. Evaluation of this patient groups's needs has led us t o  an 
organized program for monitoring and follow-up of patients clinical 
progress. A six week schematic flow sheet is used t o  delegate 
responsibilities t o  the members of a multidisciplinary team working with 
patient and family. We believe this approach is appropriate for this 
patient population and represents an incurred care  cost reduction for 
families and third party payers of 30-80%. 

SWEAT POTASSIUM (KC) VALUES I N  CHILDREN WITH CYSTIC 1750 FIBROSIS (CF). Scot t  H. Davis. Frances J. ?lather, 
Marian Hebert, and Robert C. Beckerman (Spon. by John E. Lewy). 
Tulane Univers i ty  School of Medicine, Department of P e d i a t r i c s ,  
New Orleans. 

We r e t ro spec t ive ly  s tudied t h e  r e s u l t s  of sweat K+ va lues  
gathered on i n i t i a l  p r e sep t a t i on  from p a t i e n t s  wi th  CF t o  
determine whether sweat K values  va r i ed  wi th  age. Two hundred 
seventy four  sweat co l l ec t i ons  were obtained by t he  Gibson-Cooke 
method from 204 pa t i en t ?  wi th  CF over a t en  year  per iod and were 
analyzed f o r  sodium (Na ), Chloride ( ~ 1 - ) ,  and K+ by t he  same 
technic ian .  We excluded t e s t s  performed on p a t i e n t s  a l ready 
diagnosed and under treatment f o r  CF, leaving a t o t a l  of 112 
pa t i en t s .  I n  t he  case of dup l i ca t e  sweat t e s t s  on t he  same 
person, t he  t e s t  with t he  l a fges t  amount vf sweat was used f o r  
ana lys i s .  The mean sweat Na , ~ 1 - ,  and K f o r  p a t i e n t s  <1 year  
and > 1  year  a r e  compared i n  t he  t ab l e .  

Sweat E l ec t ro ly t e s  (% f S.E.) 

~ a +  K+ ~ 1 -  
< 1  year  (n=73) 79.5 f 1.8 21.1 f 0.8 94.7 i 1.6 
>1 year  (n=39) 93.7 f 2.8 13.8 t 0.8 97.3 f 2.6 
D va lues  <0.0001 <0.0001 NS 

The f i nd ings  of lower sweat ~ a +  and higher  sweat K+ i n  i n f a n t s  
compared t o  o lde r  ch i l d r en  may r e f l e c t  hyperaldosteronism 
secondary t o  inadequate s a l t  feplacement p r i o r  t o  d iagnosis .  
Loss of l a r g e  q u a n t i t i e s  of K i n  t he  sweat i n  i n f a n t s  w i th  CF 
may predispose  them t o  hypokalemia and metabolic a lka lo s i s .  
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We r e p o r t  PFT from 25 p a t i e n t s  evaluated  f o r  s c o l i o s i s  who 
were asymptomatic, and without any pulmonary complications. Mean 
age was 14.6  yea r s ,  and mean primary angle  was 51.2 degrees  
(n=2 l ) .  Thir teen had i d iopa th i c  adolescent  s c o l i o s i s ;  and 1 2  had 
another  primary diagnosis .  Using arm span t o  p r e d i c t  he igh t ,  t h e  
mean percent  p r ed i c t ed  lung volumes were t o t a l  lung capaci ty  
(TLc) 81.5%; forced v i t a l  capaci ty  (WC)  74.0%; func t iona l  
r e s i d u a l  capaci ty  93.3%; and r e s i d u a l  volume (RV) 130.9%. Mean 
RV/TLC was 34.08, however 14 of 25 p a t i e n t s  (56%) had increased 
values  ( ranging from 31.91% t o  67.5%). Mean percent  p r ed i c t ed  
flows f o r  t h e  group a s  a whole were forced exp i r a to ry  volume i n  
1 second (FEV1) 67.5%; peak flow 67.3%; and forced exp i r a to ry  
flow between 25% and 75% VC 58.7%. The mean FEVl/FVC was 82.2%. 
The subgroup wi th  an  increased RV/TLC were compared t o  t h e  
o the r s  and t h e r e  was no s i g n i f i c a n t  d i f f e r ence  i n  age, arm span, 
major angle ,  l oca t i on  of angle  o r  t h e  degree of kyphosis.  There 
a l s o  were no s i g n i f i c a n t  d i f f e r ences  i n  TLC, FVC o r  f low r a t e s .  
The di f ference  between he igh t  p r ed i c t ed  from arm span and a c t u a l  
he igh t ,  and t h e  degree of t h e  major angle  were used a s  i nd i ce s  
of deformity. There was no co r r e l a t i on  between deformity and t h e  
pe rcen t  p r ed i c t ed  flows. There was, though, a s i g n i f i c a n t  
co r r e l a t i on  between t h e  primary angle  and t h e  r e s i d u a l  volume. 
Thus, i n  p a t i e n t s  wi th  s c o l i o s i s ,  mechanical deformity of t h e  
ches t  i s  sometimes a s soc i a t ed  with gas  t r app ing  which may 
exacerbate  r e s p i r a t o r y  muscle i ne f f i c i ency .  

POTENTIAL ERRORS I N  FLOW-VOLUME CURVES I N  ASTHMA. 7 1752 K .  Desmond, D. Demizio, P. Allen, P.H.Beaudry, A.L. 
Coates. McGill University-Montreal Chi ldren 's  hos- 

p i t a l  ~ e s e a r c m t u t e  and Chi ldren 's  Hospi ta l  of  Eas tern  On- 
t a r i o ,  Montreal and Ottawa, CANADA. 

Despite evidence t h a t  flow-volume curves (FVC) obtained i n  a 
body plethysmograph (FVCb) may d i f f e r  from those obtained by the  
i n t eg ra t i on  of flow a t  the  mouth (FVCm), i t  i s  s t i l l  common 
p rac t i ce  t o  compare FVCm before  and a f t e r  bronchodi la tor  therapy 
(pre  and post BD) i n  as thmat ics .  I n  order  t o  evaluate  both the 
magnitude 2nd source of e r r o r s  i n  the  flow r a t e  a t  50% of  v i t a l  
capaci ty  (VmaxSO) t h a t  r e s u l t  from using FVCm ins tead of  FVCb,we 
measured FEVI, s t a t i c  e l a s t i c  r e c o i l  ( P s t )  and maximumexpiratory 
pressures  a t  FRC (PeFRC). FVCb and FVCm weremeasured simulta- 
neously with an esophageal bal loon i n  p lace .  Measurements were 
obtained pre and post BD i n  10 as thmat ic  ch i ld r en  aged 8 t o  18 
years .  The mean e r r o r  i n  cmax50m ((~max50b-~max50m)/~max50b~100) 
pre BD was 25% with a range of 6 t o  60%. Post BD it was 13% with 
a range of -2 t o  22%. Pre BD e r r o r  co r r e l a t ed  with both FEVl 
(Zpred) (r=-0.82) and the  d r iv ing  pressure  (Pdr=Pes+Pst) a t  50% 
VC (r=0.74;p<0.05 f o r  both) .  The PeFRC co r r e l a t ed  with Pdr a t  
50% VC (r=0.74) but not the e r r o r  i n  irmax50. The e r r o r s  post BD 
a re  r e l a t e d  t o  the  % increase  i n  FEVl with BD (r=0.65;p<0.05). 
S imi lar  r e s u l t s  per ta ined t o  tmax25. I n  conclusion, the  use of 
FVCm ins tead of FVCb i n  asthma r e s u l t s  i n  e r r o r s  t h a t  a r e r e l a t e d  
t o  both degree of a i r f l ow  l i m i t a t i o n  and the  force  of the  expir -  
a t i on .  They a l s o  d i f f e r  pre  BD compared t o  post BD. We the re fo re  
suggest t h a t  FVCm not be used t o  a s se s s  the  response t o  brsncho- 
d i l a t o r s  i n  p a t i e n t s  with asthma. 
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