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CHRONIC OBSTRUCTION OF PERIPHERAL AIRWAYS AND 1804 HYPOXEMIA I N  ASTHMATIC CHILDREN. J o s e  Velasquez 
Rojas and Anthony L. Mansell ,  Columbia U n i v e r s i t y  

Col lege  of Phys ic ians  & Surgeons,  Babies H o s p i t a l ,  New York. 
Both i n  v ivo  and i n  e x c i s e d  l u n g s , t h e  n i t r o g e n  washout 

a l v e o l a r  p l a t e a u  (phase 3  s l o p e )  c o r r e l a t e s  wi th  h i s t o p a t h o l o g i -  
c a l l y  d e t e c t e d  o b s t r u c t i o n  of p e r i p h e r a l  airways.  We hypothe- 
s i z e d  t h a t  c h i l d r e n  wi th  abnormally s t e e p  phase 3 s l o p e s  between 
ep isodes  of asthma should e x h i b i t  bo th  hypoxemia and r e l a t i v e l y  
s e v e r e  c l i n i c a l  courses  because of c h r o n i c  o b s t r u c t i o n  of 
p e r i p h e r a l  airways.  To t e s t  t h i s ,  we measured phase 3  s l o p e  
and s u p i n e  a r t e r i a l  oxygen s a t u r a t i o n  (SaO , by e a r  ox imet ry)  
and reviewed t h e  c l i n i c a l  h i s t o r i e s  of 25 e h i l d r e n  i n  s t a b l e  
c o n d i t i o n  between ep isodes  of wheezing. We found t h a t  t h e  7 
c h i l d r e n  wi th  abnormally s t e e p  phase 3  s l o p e s  a l s o  had t h e  
lowest  v a l u e s  f o r  SaO (mean 9 3 . 7 5 . 4  SD %). Phase 3  s l o p e  had 

2 
a  s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  w i t h  Sa02. There was no 
c o r r e l a t i o n  between SaO and e x p i r a t o r y  f low r a t e ,  d e n s i t y  
dependence of expi ra tor ;  f low o r  t h e  r a t i o  of r e s i d u a l  volume 
t o  t o t a l  lung  c a p a c i t y .  During t h e  y e a r  preceding  t h e  s t u d y ,  
o u t p a t i e n t  v is i t s  r e s u l t i n g  i n  i n j e c t i o n s  of a d r e n a l i n e  were 
s i g n i f i c a n t l y  more f r e q u e n t  i n  t h e  7 c h i l d r e n  w i t h  s t e e p  phase 3 
s l o p e s  t h a n  i n  t h e  1 8  w i t h  normal phase 3  s l o p e s  (P < .05).  We 
conc lude  1) groups of a s t h m a t i c  c h i l d r e n  w i t h  and wi thout  
p e r s i s t e n t  o b s t r u c t i o n  of p e r i p h e r a l  a i rways  can be i d e n t i f i e d  
by t h e  s i n g l e  b r e a t h  n i t r o g e n  washout and 2) t h o s e  c h i l d r e n  
wi th  p e r s i s t e n t  o b s t r u c t i o n  of p e r i p h e r a l  airways tend  t o  be  
hypoxemic and have a  r e l a t i v e l y  h igh  inc idence  of s t a t u s  
as thmat icus .  

AROUSAL (AR), APNEA AND SIGHING FOLLOWING LARYNGEAL 1805 STIMULATION (LS) IN SLEEPING TERM NEWBORN LAMBS. F. 
MARCHAL, J . P .  CRANCE, P. VERT, Department of Phys io lo  

and o f  Neonatology, U n i v e r s i t y  of NANCY - FRANCE. 
A s i g h  f r e q u e n t l y  occurs  fo l lowing  LS induced apnea.  I t  has  

been shown t h a t  AR improves t h e  r e s p i r a t o r y  recovery  from such  
apnea i n  s l e e p i n g  premature newborn lambs. This  s tudy  was d e s i -  
gned t o  e v a l u a t e  t h e  r e l a t i o n s h i p  between AR, apnea d u r a t i o n  (AD) 
and inc idence  o f  s i g h  f o l l o w i n g  LS i n  4  unanes the t ized  term new- 
born lambs c h r o n i c a l l y  ins t rumented  wi th  a  tracheostomy, EEGand 
EMG e l e c t r o d e s .  LS was performed by a  r e t r o g r a d e  i n f u s i o n  o f 1  m l  
d i s t i l l e d  water  o n t o  t h e  la rynx  f o r  5 s e c .  dur ing  q u i e t  (QS)  and 
a c t i v e  s l e e p  (AS). Apnea was measured from t h e  o n s e t  of s t imula-  
t i o n  t o  t h e  f i r s t  b r e a t h  t h e r e a f t e r .  AR was timed from t h e  EMG 
s i g n a l .  The 10  s e c . p e r i o d  f o l l o w i n g  apnea c e s s a t i o n  ( recovery  pe 
r i o d )  was examined f o r  t h e  presence  o f  a  s i g h .  23 s t u d i e s  were 
ob ta ined  d u r i n g  QS and 46 d u r i n g  AS. AD was s i m i l a r i n Q S  ( 1 3 . 1 s  
+ 1.9) '  and i n  AS ( 1 3 . 3 s + 2 . 3 ) * .  AR was de layed  d u r i n g  AS ( 1 8 . 1 s  

4 . 5 ) *  a s  compared wi th  QS ( 6 . 5 s +  1 .9* ,  p  c 0 . 0 2 ) .  During QS, AR 
had occured i n  a l l  s t u d i e s  before  t h e  l o t h s e c o n d  fo l lowingapnea  
c e s s a t i o n  b u t  had n o t  occured i n  7  s t u d i e s  d u r i n g  AS. I n  bo th  
s l e e p  s t a t e s  t h e  occurence of a  s i g h  d u r i n g  t h e  recovery  per iod  
was always preceded by AR. During AS wi thout  AR, ADwasnot longer  
b u t  t h e  inc idence  o f  s i g h  was s i g n i f i c a n t l y  lower ( 0 / 7 )  than  du- 
r i n g  QS ( 1 7 / 2 3 , p  ( 0.01)  o r  AS wi th  AR (31/39 ,  p  ( 0 . 0 0 1 ) .  

I t  i s  concluded t h a t  i n  term newborn lambs : AR toLS ~r?duced 
apnea is depressed  d u r i n g  AS and s l g h i n g  is a s s o c i a t e d  wi th  ARin 
t h e  recovery  p e r i o d .  Apnea o f f s e t  is l e s s  dependent on AR d u r i n g  
AS than  d u r i n g  QS. * Mean +SEM. 

UNIQUE FEATURES OF HYPERSENSITIVITY PNEUMONITIS I N  
CHILDREN. Susan G. M a r s h a l l ,  W i l l i a m  E. P ie rson ,  1806 G a i l  G. Shap i ro ,  C l i f t o n  T. Furukawa, Susannah B. 
Walker,  C. Warren Bierman. 

F i v e  cases o f  h y p e r s e n s i t i v i t y  pneumon i t i s  f rom doves and/or  
p idgeons i n  c h i l d r e n  p resen ted  w j t h i n  a  8 month p e r i o d .  P a t i e n t s  
were 11 t o  15  y e a r s  o f  age; t h e r e  were 2 females and 3 males. 
The d i a g n o s i s  i n  a l l  p a t i e n t s  was con f i rmed by t h e  presence o f  
p r e c i p i t a t i n g  a n t i b o d y  t o  dove o r  p igeon  serum and/or  droppings.  
C l i n i c a l  improvement was no ted  i n  a l l  p a t i e n t s  a f t e r  exposure t o  
t h e  b i r d s  ceased. 

A l though  h y p e r s e n s i t i v i t y  pneumon i t i s  i s  g e n e r a l l y  c o n s i d e r e d  
t o  occur  p r i m a r i l y  i n  non-a top ic  i n d i v i d u a l s ,  3 o f  o u r  5 pa- 
t i e n t s  had h i s t o r i e s  sugges t i ve  o f  atopy.  

Wh i le  HP can occur  as an acu te ,  i n t e r m i t t e n t  sys temic  and 
r e s p i r a t o r y  i l l n e s s ,  a l l  o f  t h e s e  p a t i e n t s  developed i n s i d i o u s  
and p r o g r e s s i v e  r e s p i r a t o r y  d isease;  3 had p ro found  we igh t  l o s s .  

The c h i l d r e n  were f o l l o w e d  f o r  up t o  3 y e a r s  a f t e r  i n i t i a l  
d iagnos is ,  w i t h  i n t e r v a l  h i s t o r y ,  p h y s i c a l  exam, serum p r e c i p i -  
t i n s ,  nasa l  smears, s k i n  t e s t s ,  pulmonary f u n c t i o n  s t u d i e s  and 
methacho l ine  cha l lenges .  

On f o l l o w - u p  e v a l u a t i o n s ,  4 o u t  o f  5 p a t i e n t s  had c o n t i n u i n g  
r e s p i r a t o r y  d isease  and 1 had b r o n c h i a l  h y p e r r e a c t i v i t y  w i t h  a  
s t r o n g l y  p o s i t i v e  methacho l ine  t e s t .  One of t h e  p a t i e n t s  con- 
t i n u e s  t o  have p r e c i p i t a t i n g  a n t i b o d y  t o  a v i a n  a n t i g e n  3 y e a r s  
a f t e r  t e r m i n a t i o n  o f  exposure. 

E a r l y  i d e n t i f i c a t i o n  o f  HP i s  i m p o r t a n t  t o  a v o i d  t h e  develop- 
ment o f  c h r o n i c  pulmonary d isease  w i t h  p r o g r e s s i v e  pulmonary 
f i b r o s i s .  

APNEA INDUCED BY UPPER AIRWAY PRESSURE CHANGES DE- 
CREASES WITH MATURATION I N  PUPPIES, Oommen P. Mathew, 
John T. F i s h e r ,  Francs  B. Sant1Ambrogio and Giuseppe 

Sant'Ambrogio (Spon. by David K. R a s s i n ) ,  U.T.M.B., Depts. of  
P e d i a t r i c s  and Physiology & Biophys ics ,  Galves ton ,  Texas. 

Upper airway p r e s s u r e  changes r e f l e x l y  a l t e r  b r e a t h i n g  p a t t e r n  
i n  a d u l t  r a b b i t s  (Mathew e t  a l . ,  Resp i r .  Phys io l .  49:223, 1982). 
M a t u r a t i o n a l  e f f e c t s  of t h i s  r e f l e x  response was i n v e s t i g a t e d  i n  
n i n e  1-14 day o l d  and s i x  29-34 day o l d  puppies a n e s t h e t i z e d  wi th  
chi-oralose-urethane and spontaneous ly  b r e a t h i n g  through a  t rach-  
eostomy. A l t e r a t i o n s  i n  t h e  b r e a t h i n g  p a t t e r n  occur red  t o  a  
g r e a t e r  e x t e n t  i n  t h e  1-14 day o l d  puppies ;  c o l l a p s i n g  p r e s s u r e  
was more e f f e c t i v e  than  d i s t e n d i n g  p r e s s u r e .  I n  1-14 day o l d  
puppies n e g a t i v e  p r e s s u r e  caused apnea i n  11.6% of t h e  t r i a l s .  
When apnea d i d  n o t  occur  a  s i g n i f i c a n t  p ro longat ion  of e x p i r a t o r y  
(Te) and i n s p i r a t o r y  (Ti )  d u r a t i o n s  and a  r e d u c t i o n  i n  t i d a l  
volume (Yt) were found. I n  t h e  29-35 day o l d  puppies  apnea d i d  
n o t  occur dur ing  any of t h e  c h a l l e n g e s  and changes i n  Te, T i  and 
Vt were minimal. These r e s u l t s  i n d i c a t e  t h e  presence  o f  s t r o n g  
i n h i b i t o r y  i n f l u e n c e s  o r i g i n a t i n g  from t h e  upper airway on r e s p i -  
r a t i o n  i n  t h e  e a r l y  s t a g e s  of development. S ince  s u p e r i o r  
l a r y n g e a l  a f f e r e n t s  a r e  known t o  mediate t h e s e  r e f l e x  e f f e c t s  
and l a r y n g e a l  mechanoreceptors respond s i m i l a r l y  t o  t h e s e  s t i m u l i  
i n  newborn and a d u l t  dogs (Sant'Ambrogio e t  a l , ,  and F i s h e r  e t  
a l . ,  The P h y s i o l o g i s t  26:A-45 & A-39, 1983) t h e  d i f f e r e n c e  i n  
r e f l e x  e f f e c t s  between t h e  two age  groups may be  due t o  d i f f e -  
r e n t  i n t e g r a t i v e  p r o p e r t i e s  of t h e  c e n t r a l  nervous sys tem dur ing  
matura t ion .  Supported by: March of Dimes 1/5-426, NIH HL-20122 
and HL-01156. 

NUTRITIVE VS. NON-NUTRITIVE SUCKING: EFFECTS ON 
BREATHING PATTERN OF TERM NEONATES. Hor tenc ia  G .  t1808 Luna-Solorzano, Mark L. Clark ,  M. Dale P e t e r s o n  and 

Oommen P.  ath hew' (Spon. by David K. R a s s i n ) ,  Univ, of Texas 
Med. Br . ,  Depts. of  P e d i a t r i c s  & Anesthesiology,  Galveston,  Tx. 

Marked i n h i b i t i o n  of b r e a t h i n g  dur ing  t h e  e a r l y  p a r t  o f  o r a l  
f e e d i n g  is  documented i n  n e o n a t a l  lambs and pre te rm i n f a n t s .  
T h i s  i s  presumably due t o  s t i m u l i  a r i s i n g  from t h e  upper airway 
due t o  presence  of l i q u i d  o r  due t o  r e p e t i t i v e  sucking  and/or  
swallowing. Sucking g e n e r a t e s  n e g a t i v e  p r e s s u r e  i n  t h e  upper 
airway and n e g a t i v e  p r e s s u r e  i n  t h e  upper airway is known t o  
decrease  t h e  b r e a t h i n g  frequency.  We monitored 12 te rm h e a l t h y  
newborns (1-3 days o l d )  d u r i n g  n o n - n u t r i t i v e  and n u t r i t i v e  
sucking  p o l y g r a p h i c a l l y  t o  de te rmine  t h e  e f f e c t  o f  f e e d i n g  on 
t h e  b r e a t h i n g  p a t t e r n  and t o  s e p a r a t e  t h e  e f f e c t  of sucking  per  
s e .  Hear t  r a t e ,  sucking  p r e s s u r e s ,  n a s a l  a i r f l o w  and r e s p i r a -  
t o r y  e f f o r t s  were monitored i n  semi-upright p o s i t i o n .  During 
n u t r i t i v e  f e e d i n g  an i n i t i a l  b u r s t  of cont inuous  sucking  l a s t i n g  
20-30 sec .  followed by i n t e r m i t t e n t  sucking  was seen.  Decreased 
b r e a t h i n g  f requency  and t i d a l  volume a s  w e l l  a s  s h o r t e n i n g  o f  
i n s p i r a t i o n  were s e e n  d u r i n g  t h e  i n i t i a l  per iod .  A recovery 
towards c o n t r o l  v a l u e s  was s e e n  dur ing  i n t e r m i t t e n t  sucking .  I n  
c o n t r a s t ,  changes i n  b r e a t h i n g  p a t t e r n  were minimal dur ing  non- 
n u t r i t i v e  sucking .  We conclude t h a t  s t i m u l i  r e l a t e d  t o  e i t h e r  
t h e  presence  of l i q u i d  i n  t h e  upper airway o r  r e p e t i t i v e  swall-  
owing r a t h e r  than sucking  p e r  s e  appears  t o  b e  r e s p o n s i b l e  f o r  
t h e  i n h i b i t i o n  of b r e a t h i n g  seen  d u r i n g  o r a l  feed ing .  

' ~ e c i ~ i e n t  of NIH C l i n i c a l  I n v e s t i g a t o r  Award HL01156. 

EFFECTS OF THEOPHYLLINE ON PNEUMOGRAM ABNORMALITIES I N  
INFANTS WITH VARYING CLINICAL PRESENTATIONS. X. 

1809McCulloch, E. Beaty, kl. Rusnak, D .  Vidyasagar.  Depart-  
ment of P e d i a t r i c s ,  U n i v e r s i t y  of  I l l i n o i s  H o s p i t a l ,  Chicaao. 

Pneumograms b e f o r e  and a f t e r  t h e o p h y l l i n e  ( T )  were ob ta ined  i n  
48 i n f a n t s  who comprised 5  groups: 1 )  asymptomatic l o w b i r t h w e i g h t  
i n f a n t s  (A-LBW,n=8); 2)LRW i n f a n t s  w i t h  symptomatic apnea (S-LBW, n= 
15) ;  3)  i n f a n t s  wi th  h i s t o r i e s  of  "near-miss f o r  sudden i n f a n t  
d e a t h  syndrome (SIDS)" (S-NM,n=7); 4)  f u l l  term i n f a n t s  wi th  s p e l l s  
of  apnea,  b radycard ia  o r  c y a n o s i s i n t h e n u r s e r y  (S-FT,n=12); 5 )  a- 
symptomatic i n f a n t s  w i t h  a  fami ly  h i s t o r y  of SIDS (A=FH,n=6). I n i -  
t i a l  pneumograms showed one  o r  more o f  t h e  fo l lowing  d u r i n g  s l e e p :  
1 )  prolonged ( > I 5  s e c . )  apnea; 2 )  % p e r i o d i c  b r e a t h i n g  (PB) h i g h  
f o r  age ;  3 )  t e p i s o d e s  PB/100 min. h igh  f o r  age;  4) t ime  spent  i n  
apnea Ip s e c .  (Ag/D%) h igh  f o r  age.  Post-T pneumograms were ob- 
t a i n e d  a f t e r  a t  l e a s t  48 h r s .  of therapy  (peak serum l e v e l  ~ + s D =  
10.0 + 2.7 mcglml) . Comparisons were made by t t e s t ,  p a i r e d  t t e s t  
and Chi square .  S-LBW had t h e  most abnormal pre-T pneumogramswith 
% PB and I PB/100 min. s i g n i f i c a n t l y  h igher  than  i n  S-NM and S-FT. 
Pneumograms improved i n  a l l  p a t i e n t s  a f t e r  T  wi th  e l i m i n a t i o n  of 
prolonged apnea i n  a l l  b u t  one (p<O.04) and s i g n i f i c a n t  r e d u c t i o n s  
i n  % PB, # PB/100 min. and &ID% (p<0.001).  S-LBW a l s o  had t h e  
most abnormal post-T pneumograms wi th  I PB/100 min. and Ag/D% 
s i g n i f i c a n t l y  h igher  (p<0.05) than  i n  A-LBW and S-NM. S-LBW 
pneumograms were s i g n i f i c a n t l y  l e s s  l i k e l y  t o  normal ize  a f t e r  T 
than  were t h o s e  of A-LBW, S-NM and A-FH (40% v s  100%. p<0.05 f o r  
e a c h ) .  Thus, T  reduces  pneumogram a b n o r m a l i t i e s  i n  a l l  i n f a n t s ,  
bu t  t h e  d e g r e e  of  improvement appears  t o  depend on c l i n i c a l  
f a c t o r s  such a s  p r e m a t u r i t y  and presence  of symptoms. 
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