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To de f ine  a pos s ib l e  r o l e  of a lpha l - an t i t r yps in  de f i c i ency  
i n  b ronch ia l  asthma, 181 c h i l d r e n  were s t u d i e d .  Alphal- 
a n t i t r y p s i n  typing and serum l e v e l s  were performed in  a l l  
and pulmonary func t ion  t e s t i n g  i n  120 of them. S t a t i c  and 
dynamic lung volumes and blood gase s  were measured. No 
increased incidence  of e i t h e r  homozygous o r  heterozygous 
d e f i c i e n t  types  was found. The range of a lpha  - a n t i t r y p s i n  
l e v e l s  (242-688, Mean 372t  59) d id  not  d i f f e r  i i g n i f i c a n t l y  
from those  i n  a hea l t hy  non-asthmatic popula t ion.  No c o r -  
r e l a t i o n  was found between serum leve  1s  of a lpha l - an t i t r yps in  
and pulmonary func t ion  t e s t s .  Th i s  evidence i n d i c a t e s  t h a t  
a lpha  - a n t i t r y p s i n  p lays  n e i t h e r  a q u a n t i t a t i v e  nor a 
q u a l i $ i v e  r o l e  i n  the  ae t i o logy  of childhood asthma. 
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I n  7 s u b j e c t s  w i th  hya l ine  membrane d i s ea se  b rea th ing  
40-70% oxygen i n  n i t rogen ,  t he  e f f e c t  of cont inuous  p o s i t i v e  
p re s su re  b rea th ing  (C.P.P.B.) was examined by a p p l i c a t i o n  of a 
cont inuous  nega t ive  pressure  (10 cm. water)  about t he  thorax 
and measurement of the changes i n  PaN2, Pa0 and PaC02. On 
C.P.P.B. a l l  s u g j e c t s  showed improvement, txe  Pa02 was a mean 
38 mn Hg. h ighe r ,  the  SaOp was 9% h i g h e r ,  the  A-a.D02 was 
reduced from 279 t o  235 orm Hg. and the  a-A.DN2 was reduced 
from 23 t o  14 orm Hg. Assuming va lues  f o r  the  composition of 
mixed venous b lood,  t h i s  meant t h a t  on C.P.P.B., the  t o t a l  
venous admixture (Qva/Qt) was 0.20 lower,  the  t rue  r i g h t - t o -  
l e f t  shunt  (Qs/Qt) was 0.19 lower and the  venous admixture 
produced by open low V/Q u n i t s  ( Q o / Q ~ )  was 0.01 lower. Whi ls t  
r ec ru i tmen t  of co l l apsed  a l v e o l i  c e r t a i n l y  occurred and was 
r e spons ib l e  f o r  some of the  improvement i n  A-a.D02, 
cons ide ra t i on  of the La Place  r e l a t i o n s h i p  and the  o v e r a l l  
decrease  i n  a-A.DN2 i n d i c a t e s  t h a t  another  important mechanism 
was improvement i n  v e n t i l a t i o n  of a n  open, extremely low VIQ 
compartment. This  could be r e spons ib l e ,  p a r t i c u l a r l y  by 
r e l i e f  of l o c a l  a l v e o l a r  hypoxia ,  f o r  r educ t ion  of the  
pulmonary vascu l a r  r e s i s t a n c e  and the t r u e  r i g h t - t o - l e f t  
shunt .  
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T1.e r e s r i r a t o r y  c e n t e r  O F  tke  i n  s i t 11  Fetus i s  responsive  
only t o  extremes of  acidemi2. and i ,yyercarbia .  Recent observa- 
t i o n  by Jrady (Peds:50, 210, 1972) s u g r e s t  t h a t  apnea i n  the  
immature newborn i s  r e l a t e d  t o  hyyoxia. 

To t e s t  the  t h e s i s  t h a t  r1 ,ys io logic  Feta l  hypoxia might sup- 
y r e s s  the  medullary r e s ronses  we placed ch ron ic  c a t h e t e r s  i n  
the  a o r t a  and v e n t r a l  l a t e r a l  medulla of 10 in s i t u  130 day 
lamb Fetuses.  

! t e s r i rn to ry  exscurs ions  were monitored v i a  t r achea l  cannula- 
t i on .  Infus ion of bu f f e r ed  a r t i f i c i a l  CSF between a pi1 of  
7.20 and 7.35 r e s u l t e d  i n  no change i n  s rontaneous  r e s p i r a t o r y  
a c t i v i t y  i n  the  normoxic Fetus ( P a 0 2 r 2 5  TORR). Wben the  ewe 

'was placed i n  a hy re rhac r i c  cbamber and the  p re s su re  and F102 
ad jus t ed  t o  mainta in  Fe t a l  P 2 0 2 ~ 1 0 0  TOKK, in fus ion  of  a r t i f i -  
c a l  CSF in  the  sane yII  range r e s u l t e d  i n  a f e t a l  r e s p i r a t o r y  
r a t e  between 20 and 60 and a response curve  s i m i l a r  t o  t h a t  of  
the  newborn lamb. Thus i t  appears  t h a t  physiologic  l~ypoxia  
may se rve  t o  depress  the  medullary response  to  hydrogen ions 
i n  t he  immature f e t a l  lamb. 
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I n v e s t i g a t i o n s  were made of  t h e  pe rmeab i l i t y  of  t h e  i n  v ivo  
mammalian a l v e o l a r  ep i t he l i um t o  determine i f  r e s t r i c t i o n  of  
s o l u t e  d i f f u s i o n  could  exp la in  t he  a b i l i t y  of t h e  a l v e o l a r  
l i n i n g  c e l l s  t o  mainta in  t he  s e p a r a t i o n  of  t h e  gas phase of 
t h e  a lveo lus  from t h e  l i q u i d  phase of  i n t e r s t i t i a l  and vascu- 
l a r  spaces  of t he  lung. Using a s p l i t  lung p repa ra t i on ,  t r a c e  
amounts of non-elec t ro lyte ,  l i p i d  i n s o l u b l e  s o l u t e s  d i s so lved  
i n  normal s a l i n e  were i n fused  i n t o  one lung which was then in-  
f l a t e d .  T rans fe r  o u t  of  t h e  a l v e o l a r  space  was determined by 
s e r i a l  samplings of t h e  a l v e o l a r  l i q u i d  and t r a n s f e r  cons t an t s  
were ca l cu l a t ed  from t h e  change i n  concen t r a t i on  of  each sub- 
s t a n c e  wi th  time. .The r a t e s  of  t r a n s f e r  of t h e  va r ious  s i z e d  
substances  were analyzed i n  terms of pore  theory  t o  determine 
an  equ iva l en t  pore  r ad ius  f o r  t h e  a l v e o l a r  epi thel ium.  Indi -  
v idua l  animals had a n  equ iva l en t  po re  r ad ius  ac ros s  t h e  alveo- 
l a r  b a r r i e r  of 20-40 1 wi th  an  average of  26 1. The t o t a l  
a r e a  of  t h e  s o l u t e  movement was es t imated t o  b e  only  2x10-8th 
of  t h e  t o t a l  a l v e o l a r  s u r f a c e  a r e a ,  po in t i ng  t o  t he  i n t e r -  
c e l l u l a r  j unc t ions  a s  t h e  anatomic s i t e .  Pores  of t h i s  s i z e  
impose v i r t u a l l y  complete r e s t r i c t i o n  t o  p r o t e i n  movement, 
s i g n i f i c a n t l y  r e s t r i c t  NaCl d i f f u s i o n ,  and produce a n  osmotic 
g r ad i en t  favor ing f r e e  wa te r  abso rp t ion  from t h e  a lveolus .  
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Decreased v e n t i l a t o r y  response t o  carbon dioxide  i s  o f t e n  Although i n t r i n s i c ,  non -a l l e rg i c  asthma has  a poor progno- 
p r e sen t  i n  lung d i s e a s e .  This  can be due t o  a r educ t ion  i n  sis and r e q u i r e s  a d i f f e r e n t  t rea tment  r a t i o n a l e  than e x t r i n -  
the  output  of the  r e s p i r a t o r y  c e n t r e  o r  an i n a b i l i t y  of the  s i c  asthma, t h e r e  is no s imple  means of d i f f e r e n t i a t i n g  them 
r e s p i r a t o r y  pump t o  respond t o  a normal output  because of  a t  p r e sen t .  This  s t udy  was des igned t o  e v a l u a t e  exe rc i s e -  
t he  s i z e  o r  impedance of t he  pump. To s e p a r a t e  t he se  mechan- induced bronchospasm (EIB) a s  a d i f f e r e n t i a l  t e s t .  
isms we have measured the  i some t r i c  f o r c e  developed by the  F i f t e e n  s u b j e c t s  w i th  e x t r i n s i c  asthma and s i x  w i th  i n t r i n -  
r e s p i r a t o r y  muscles dur ing b r i e f  airway occ lus ion ,  by measur- s i c  asthma were s tud i ed .  F ive  minutes of t r e a d m i l l  e x e r c i s e  
i ng  the  pressure  genera ted  a t  100 mi l l i s econds  (P adequate  t o  r a i s e  h e a r t  r a t e  t o  90-95% of  maximum p red i c t ed  
have found a l i n e a r  r i s e  of PMlOO w i t h  r i s i n g  PCO~18~!;n~:e- was performed s e v e r a l  t imes  a t  2-3 day i n t e r v a l s  by each sub- 
b r ea th ing  C02 response  curves .  There i s  a wide range i n  the  j e c t .  VC, FEVl and MMEFR were measured p r i o r  t o  e x e r c i s e  and 
s lope  of PMlO0/PCO2 i n  ch i ld r en  i n d i c a t i n g  a wide range i n  a t  1, 5 ,  10 ,  15  and 20 minutes  a f t e r  exe rc i s e .  
s e n s i t i v i t y  of the  r e s p i r a t o r y  c e n t r e ,  but  no r e l a t i o n s h i p  The percent  f a l l  i n  spi rometry  fo l lowing 49 e x e r c i s e  pe r i -  
t o  age o r  s i pe .  I n  c o n t r a s t  the  v e n t i l a t o r y  response e i t h e r  ods i n  e x t r i n s i c  a s thma t i c s  and 22 e x e r c i s e  pe r iods  i n  i n t r i n -  
a s se s sed  a s  VE/C02 o r  VT/PC02 depended on lung s i z e .  Cor- s i c  a s thma t i c s  is  seen  below. 
r e c t i o n  f o r  lung s i z e  does produce a l i n e a r  r e l a t i o n s h i p  VC FEVj MMEFR 
(tE/TLc = 0.37 C02 + 1.09 P < 0.02; t T / ~ ~ ~  = 0.013 CO 2 

E x t r i n s i c  1 0 . 3 5 . 2  23.152.0 4 1 . e 2 . 8  
+ 0.01 P < 0.091). These r e s u l t s  suggest  t h a t  comparison I n t r i n s i c  5 . 5 5 . 1  15.4k2.5 21.5k4.5 
of PM/PC02 and VE/PC02 can d i f f e r e n t i a t e  abno rma l i t i e s  of P < .001 < .01  .001 
the  r e s p i r a t o r y  c e n t r e  from abnorma l i t i e s  of the  pump, I n t r i n s i c  a s thma t i c s  o f t e n  responded t o  e x e r c i s e  w i th  broncho- 
p a r t i c u l a r l y  i n  c h i l d r e n ,  where response  depends on lung d i l a t i o n .  E x t r i n s i c  a s thma t i c s  had g r e a t e r  exerc ise- induced 
s i z e .  bronchospasm dur ing a s i g n i f i c a n t  p o l l e n  season.  

We concluded t h a t  EIB i s  more pronounced i n  e x t r i n s i c  than 
i n  i n t r i n s i c  asthma and may se rve  t o  d i f f e r e n t i a t e  t h e  two 
e n t i t i e s .  
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