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ALVEOLAR PRESSURES DURING HIGH-FREQUENCY JET VENTI- 
LATION(HFJV) I N  NORMAL AND SURFACTANT-DEFICIENT 1750 LUNGS. W.A.Carlo, R.L.Chatburn, J .P.Teeter,J .M.Fouke 

(Spon.by R.J .Mar t in) ,  CWRU,Depts.Peds, Biomed.Engr., Cleve,OH 
HFJV h a s  been r e p o r t e d  t o  reduce  airway p r e s s u r e s  dur ing  

a s s i s t e d  v e n t i l a t i o n  i n  pre te rm i n f a n t s .  Nonethe less ,  augmented 
p r e s s u r e  t ransmiss ion  t o  a l v e o l i  has  been observed a t  frequen- 
c i e s  n e a r  resonance.  We determined t h e  e f f e c t  of s u r f a c t a n t  de- 
f i c i e n c y  on airway t o  a l v e o l a r  p r e s s u r e  t ransmiss ion  i n  6 pos t -  
mortem a d u l t  r a b b i t  lungs  ( 3  normal and 3 s u r f a c t a n t - d e f i c i e n t  
by m u l t i p l e  s a l i n e  lavage)  d u r i n g  both  convent iona l  v e n t i l a t i o n  
(CV, f=30/min,  r e c t a n g u l a r  wave) and HFJV (f=200/min, t r i a n g u l a r  
wave). Alveolar  p r e s s u r e  was measured v i a  a p i e z o e l e c t r i c  t r a n s -  
ducer on t h e  v i s c e r a l  p l e u r a  and communicating w i t h  t h e  a l v e o l i .  
Airway p r e s s u r e  was measured w i t h  a s i m i l a r  t r a n s d u c e r  a n d l o r  
c a t h e t e r ,  bo th  i n s i d e  t h e  d i s t a l  e n d o t r a c h e a l  tube .  With each 
v e n t i l a t o r ,  measurements were o b t a i n e d  main ta in ing  e i t h e r  peak 
i n s p i r a t o r y  pressure(P1P 20-30cmH20), p o s i t i v e  end e x p i r a t o r y  
pressure(PEEP 3-13cmH20) o r  AP(PIP-PEEP 7-27cmH20) c o n s t a n t .  
During CV t h e  r a t i o s  of a l v e o l a r  t o  airway PIP ,  PEEP and AP were 
always 1 . 0 ,  w h i l e  d u r i n g  HFJV they  ranged from 0.9 t o  1.1. Al- 
v e o l a r  t o  airway p r e s s u r e  r a t i o s  were no t  a f f e c t e d  by s a l i n e  
lavage  and were independent of magnitude o r  combination of 
p r e s s u r e s  used.  We conclude t h a t  i n  t h i s  r a b b i t  model of normal 
and s u r f a c t a n t - d e f i c i e n t  l u n g s ,  airway p r e s s u r e s  a r e  t r a n s m i t t e d  
t o  t h e  a l v e o l i  wi th  l i t t l e  d i s t o r t i o n  d u r i n g  HFJV a t  t h e  f r e -  
quenc ies  employed. Thus, t h e  p r e v i o u s l y  r e p o r t e d  r e d u c t i o n  i n  
airway p r e s s u r e s  d u r i n g  HFJV may i n  f a c t  por tend  decreased  baro- 
trauma a t  t h e  a l v e o l a r  l e v e l .  Supported by ALA-Ohio 

RELEASE OF UPPER AIRWAY MUSCLE INHIBITION DURING 
AIRWAY OCCLUSION. W.A.Carlo, M.J.Miller ,  R.J.Martin,  751 CWRU, Rainbow BabiesSChi1d.Hosp. ,Dept .Peds. ,Cleve,OH 

Cont ro l  of upper airway(UA) muscles appears  e s s e n t i a l  f o r  
maintenance of ~ h a r v n e e a l  Datencv. Animal s t u d i e s  i n d i c a t e  t h a t  . . 
volume-related v a g a l  i n h i b i t i o n  d u r i n g  i n s p i r a t i o n  modulates UA 
muscles more than  t h e  diaphragm(D1A). To de te rmine  i f  p re fe ren-  
t i a l  i n h i b i t i o n  of UA muscles o c c u r s  i n  neonates  d u r i n g  normal 
i n s p i r a t i o n ,  we s t u d i e d  9 i n f a n t s  (GA 30f3  wks, age  15'8 days ,  
W t  1 .1 f0 .2  kg) by performing 9 ( range  5-16) end e x p i r a t o r y  n a s a l  
o c c l u s i o n s  d u r i n g  s l e e p .  We recorded UA EMG ( v i a  s u r f a c e  sub- 
mental  e l e c t r o d e s ) ,  s u r f a c e  DIA EMG, v e n t i l a t i o n ,  esophageal  and 
mask p r e s s u r e s .  

Phas ic  i n s p i r a t o r y  EMG occur red  i n  52f36% of unoccluded 
b r e a t h s  and i n c r e a s e d  t o  78f27%(p<.02) i n  t h e  f i r s t  occluded 
e f f o r t .  Peak UA EMG d u r i n g  unoccluded b r e a t h i n g  was 58'28% of 
t h a t  d u r i n g  t h e  f i r s t  occluded e f f o r t  (p<.001).  This  i n c r e a s e  i n  
UA EMG a c t i v i t y  d u r i n g  o c c l u s i o n  was accompanied by a n  i n c r e a s e  
i n  t ime  t o  peak UA EMG from 250f91 t o  612f63 MS (p< .001) ,  w h i l e  
t h e  r a t e  of r i s e  d i d  n o t  change. I n  c o n t r a s t ,  peak a c t i v i t y ,  
time t o  peak,  and r a t e  of r i s e  of DIA EMG were unchanged dur ing  
t h e  f i r s t  occluded e f f o r t .  Esophageal p r e s s u r e s  were c o n s i s t e n t -  
l y  t r a n s m i t t e d  t o  t h e  n a s a l  mask d u r i n g  o c c l u s i o n ,  i n d i c a t i n g  UA 
patency.  These d a t a  i n d i c a t e  t h a t  feedback a s s o c i a t e d  wi th  lung  
i n f l a t i o n  i n h i b i t s  UA EMG more than  DIA EMG d u r i n g  normal 
b r e a t h i n g .  Release  of t h i s  i n h i b i t i o n  d u r i n g  airway o b s t r u c t i o n ,  
wi th  t h e  concomitant  i n c r e a s e  i n  UA muscle a c t i v i t y ,  may be  a 
major mechanism f o r  maintenance of pharyngeal  patency i n  pre te rm 
i n f a n t s .  Supported by NIH HL31173 and HL25830 

THE CELLULAR SITE OF INSULIN INHIBITION OF GLUCOCORT- 
ICOID-INDUCED LUNG MATURATION. Kath leen  S. Car l son ,  ' 1752 Mart in  P o s t  and Barry T.Smith, Harvard Medical  School 

Deoartment o f P e d i a t r i c s .  Boston. 
The i n f a n t  of t h e  d i a b e t i c  mother shows delayed lung  matura- 

t i o n  and a v a i l a b l e  ev idence  s u g g e s t s  t h a t  bo th  hyper insu l inemia  
and hyperglycemia may mediate t h i s  de lay .  I n  v i t r o  s t u d i e s  have 
shown t h a t  i n s u l i n  b l o c k s  c o r t i s o l  s t i m u l a t i o n  of s u r f a c t a n t - a s -  
s o c i a t e d  phosphol ip id  s y n t h e s i s .  C o r t i s o l  induces  t h e  s y n t h e s i s  
of f ibroblast-pneumonocyte f a c t o r  (FPF) which i n  t u r n  s t i m u l a t e s  
s u r f a c t a n t  s y n t h e s i s  by a l v e o l a r  type I1 c e l l s .  I n  t h e  p r e s e n t  
s t u d y ,  we have examined t h e  e f f e c t s  of i n s u l i n ,  c o r t i s o l  and FPF 
on s a t u r a t e d  phosphat idy lchol ine  (SPC) s y n t h e s i s  by f e t a l  type  I1 
c e l l s  a lone  and i n  the  presence  of f e t a l  lung f i b r o b l a s t s  and t h e  
e f f e c t s  of i n s u l i n  and c o r t i s o l  upon t h e  product ion  o f  FPF a c t i v -  
i t y  by f e t a l  lung  f i b r o b l a s t s .  I n  f i b r o b l a s t l t y p e  I1 c e l l  cul-  
t u r e s ,  c o r t i s o l  s t i m u l a t e s  ( 3 ~ )  c h o l i n e  i n c o r p o r a t i o n  i n t o  SPC and 
t h i s  e f f e c t  is  b locked  by i n s u l i n  a s  w e l l  a s  by monoclonal a n t i -  
bodies  d i r e c t e d  a g a i n s t  FPF. I n  type I1 c e l l  c u l t u r e s ,  c o r t i s o l  
i s  i n e f f e c t i v e  b u t  SPC s y n t h e s i s  i s  s t i m u l a t e d  by FPF. This  
s t i m u l a t i o n  is  n o t  i n h i b i t e d  by i n s u l i n .  I n  c o n t r a s t ,  p re l iminary  
s t u d i e s  s u g g e s t  t h a t  i n s u l i n  i n h i b i t s  t h e  e l a b o r a t i o n  of  FPF ac- 
t i v i t y  by f e t a l  lung  f i b r o b l a s t s  exposed t o  c o r t i s o l .  

These o b s e r v a t i o n s  conf i rm t h e  a b i l i t y  o f  i n s u l i n  t o  b lock  
c o r t i s o l  i n d u c t i o n  o f  lung  matura t ion  and sugges t  t h a t  t h i s  ac- 
t i o n  i s  e x e r t e d  on t h e  f e t a l  lung  mesenchyme. 

(Supported by NIH g r a n t  HL-25907) 

ARTERIAL DEVELOPMENT IN PULMONARY HYPOPLASIA Su- 1753 chiung :hen & Daphne DeMello, (Spon. by J .  ~ o ~ G l e o n e )  
S t .  Louis Univ., Dept. o f  P e d i a t r i c s ,  S t .  Louis.  

Morphometric s t u d i e s  of t h e  l u n g s  were performed a t  au topsy  i n  
17 i n f a n t s  wi th  pulmonary hypoplas ia  (PH). The pulmonary a r t e r -  
i e s  were i n j e c t e d  wi th  a Barium g e l a t i n  suspens ion  and t h e  t r a -  
cheo-bronchial  t r e e  was p e r f u s e d  wi th  formaldehyde. 14 i n f a n t s  
had o t h e r  anomalies i n  a d d i t i o n  t o  PH. Radia l  a l v e o l a r  counts  
were reduced i n  a l l  p a t i e n t s .  A r t e r i a l  changes v a r i e d  from mild 
t o  moderate and inc luded  p e r i p h e r a l  e x t e n s i o n  o f  muscles and nor -  
mal o r  i n c r e a s e d  wal l  t h i c k n e s s .  (Table) A l v e o l a r - a r t e r i a l  r a t i o s  
were w i t h i n  normal l i m i t s .  Pulmonary a r t e r i a l  development i s  ab- 
normal i n  PH. C l i n i c a l  outcome may be dependent on t h e  s e v e r i t y  
o f  a r t e r i a l  changes.  

S e v e r i t y  o f  A r t e r i a l  Changes 
E t i o l o g y  T o t a l  A B e a r l y  B l a t e  

Renal anomaly o r  
P o t t e r ' s  syndrome 7 2 4 1 
O i a ~ h r a m a t i c  - 

h e r n i a  3 1 0 2 
Primary PH 3 1 0 2 
Agenesis of one 

lung 1 0 0 1 
Others  3 1 0 2 

A=Abnormal muscular e x t e n s i o n  f  wal l  t h i c k n e s s  <1.5 X normal. 
B e a r l y = P e r i p h e r a l  muscular e x t e n s i o n ,  wal l  t h i c k n e s s  1.5 X-2X 
normal. 
B l a t e = P e r i p h e r a l  muscular e x t e n s i o n ,  wal l  t h i c k n e s s  >2X normal,  
and tendency t o  reduced a r t e r y  s i z e  

LUNG HYPOPLASIA IN FETUSES OF RATS EXPOSED TO 
CIGARETTE SMOKE: A MORPHOMETRIC ANALYSIS. 1754 Margaret  H. C o l l i n s ,  Adrien Co Moessinger,  

'leinerman, Jorge  A. B a s s i ,  Pedro Rosso, Alex C o l l i n s ,  L. Stan- 
l e y  James, Will iam A. Blanc. Depts. of  Path. ,  Ped. and I n s t .  
of  Human N u t r i t i o n ,  Columbia U n i v e r s i t y  and t h e  M t .  S i n a i  
School of Medicine,  N.Y., N.Y. 

S ince  most mothers who smoke c i g a r e t t e s  may have smoked when 
pregnant ,  i t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  between pre-  and pos t -  
n a t a l  e f f e c t s  of materna l  smoking on t h e i r  c h i l d r e n ' s  lungs ,  
Using an animal model we demonstrated e a r l i e r  t h a t  materna l  
smoking l e a d s  t o  a s e l e c t i v e  p a t t e r n  of f e t a l  growth r e t a r d a t i o n  
w i t h  predominant impact on t h e  lungs ,  w i t h  s i g n i f i c a n t l y  reduced 
lung  weight,  lunglbody weight r a t i o  and t o t a l  lung  DNA conten t .  
(Fed. Res. 17,4:138A, 1983). Using t h e  same r a t  model we now 
p r e s e n t  a morphometric a n a l y s i s  of t h e  lungs  of 4 exper imenta l  
and 3 c o n t r o l  term f e t u s e s  d e r i v e d  from a t o t a l  of  6 l i t t e r s .  
Resu l t s :  Volumes of lungs  f i x e d  and i n f l a t e d  a t  15 cm H20 p r e s -  
s u r e  were l e s s  i n  t h e  exper imenta l  group,  0.28 v s  0.33 ml, 
pc.005. The t o t a l  number o f  s a c c u l e s  was reduced,  3.2 X lo6  v s  
5.5 X lo6, p<.005, and average  s a c c u l a r  volume was increased ,  
35 X v s  21 X 10-~ml ,  p<.025. The i n t e r n a l  s u r f a c e  a r e a  was 
decreased .  161 v s  198 cm2, p<.001. T o t a l  l e n g t h  of e l a s t i c  t i s -  
sue  was reduced,  224 v s  354 M, pc.05, b u t  l e n g t h  p e r  u n i t  a r e a  
and p e r  u n i t  volume were n o t  s i g n i f i c a n t l y  d i f f e r e n t .  We con- 
c lude  t h a t  t h e  lungs  of f e t u s e s  of smoke-exposed dams a r e  hypo- 
p l a s t i c ,  have l e s s  s u r f a c e  a v a i l a b l e  f o r  gas  exchange and have 
en la rged  s a c c u l e s .  It is  p o s s i b l e  t h a t  t h e  impaired lung 
growth noted i n  c h i l d r e n  of smokers may have s t a r t e d  i n  u te ro .  

EFFECP OF RA(3EMIC EPINEPHRINE ON VENPILATORY FUNCrION 
IN THE NEONATE POST EXTUBATION. s h e r  E. courtne , 1755 John P .  Wachtl, John  F. Hopson, Roger?. Sie-el? 

( S p n .  by  M. Kogut) .  Wright S t a t e  U n i v e r s i t y ,  Departrrent  o f  
P e d i a t r i c s ,  C h i l d r e n ' s  Medical  Center ,  Dayton, Ohio. 

Nebul ized  racanic e p i n e p h r i n e i s c m n l y  u s e d t o  improve v e n t i -  
latory f u n c t i o n i n t h e  nayborn p o s t  e x t u b a t i o n .  To e v a l u a t e  this 
t h e r a p y ,  44 i n f a n t s  i n t u b a t e d  f o r  > 3  d a y s  [mean 17.2t16.1 d a y s  
( S . D . ) ] w e r e s t u d i e d .  I n f a n t s  were r a n d m i z e d t o  receive racemic 
e p i n e p h r i n e  by  n e b u l i z a t i o n  W i a t e l y  p o s t  e x t u b a t i o n  o r  to 
receive o n l y  wamxd, humidi f ied  oxygen. M e a s u r m t s o f  air f low 
(f7), esophagea l  pressure (Pes) , t i d a l  v o l e  (VT) , r e s p i r a t o r y  
rate (RR) , and  heart rate (HE) were  made b e f o r e  t r e a t m e n t  ( i m -  
d i a t e l y  p o s t  e x t u b a t i o n )  and  e v e r y  10  minutes  f o r  o n e  hour.  
Changes f m  baseline valueswerecalculatedforeach t i m e  p e r i o d  
and  a n a l y s i s  o f  variance o f  these v a r i a b l e s  f o r  t r e a t m e n t ,  sex, 
and  t i m e  main e f f e c t s  and  their i n t e r a c t i o n s ,  w i t h  a p p r o p r i a t e  
ad jus tment  f o r  c o v a r i a b l e s ,  were  performed. There  were  n o  
s i g n i f i c a n t  t h  e f f e c t s  o r  i n t e r a c t i o n s .  The table p r e s e n t s  
mean +1 S.D. changes  o v e r  t i m e  f o r  e a c h  t rea tment -sex  group. 

S e x R x N  ARR Am AV Apes tVT/kg 
brea th /& bea t /min  L/& -20 r .~ l /kg  

M + 10 - 4.2t22 - 2.2f 9 -.07f.4 -.28+0.9 .42+3 
M - 14 -10.9+15* - 6.6f16 - .17f.5 -.70+1.4 .09+3 
F + 12 8.9t19 8 . 7 f l l *  -.16f.6 -.21t0.9 - .99f5 
F - 8 2 .0f15  -13.3+10** -.20+.4 -.01+0.9 - .21f l  
* . O 1  c p  <.05 **p <.01 

T h i s  s t u d y  p r o v i d e s  no  ev idence  that u s i n g  n e b u l i z e d  racenic e p i -  
n e p h r i n e  in i n f a n t s  p o s t e x t u b a t i o n i m p r o v e s  v e n t i l a t o r y  f u n c t i o n .  
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