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Late phase r eac t ions  (LPR) have been considered gene- 

r a l l y  a s  type I11 a l l e rgy  according t o  t he  c l a s s i f i c a t i o r  
of Coombs and Gell .  IgE-antibodies,  however, a r e  able  t o  
i n i t i a t e  not  only immediate, but  a l s o  l a t e  cutaneous re- 
ac t ions  (LCR). Using the  sk in  b l i s t e r  technique we could 
show LCR t o  be mediated by inflammatory mediators genera- 
ted  during t h e  preceeding immediate r eac t ion .  Various me- 
d i a t o r s  a s  histamine,  ac t ive  k a l l i k r e i n ,  p l a t e l e t  ac t iva-  
t i n g  p rope r t i e s ,  leukotr ienes  and thrornboxanes were de- 
monstrable i n  sk in  b l i s t e r  f l u i d s  t h e i r  concentration be- 
ing  i n  p a r t  r e l a t e d  t o  the  time course of the  sk in  reac- 
t i ons .  LCRs were diminished by e ikosate t raynoic  ac id  (not  
by indomethacin), by dazoxiben a s  wel l  a s  by e thano l i c  
onion ex t r ac t .  Betamimetics a s  salbutamol and ant ichol in-  
e r g i c s  a s  ipratropiumbromide could reverse  l a t e  bronchial  
r eac t ions  (LBR), e thanol ic  onion e x t r a c t  could prevent 
LBR. Other authors found prostaglandin D2 and chernotactic 
substances during LPR a s  well a s  p ro t ec t ive  e f f e c t s  of 
co r t i cos t e ro ids ,  disodium cromoglicicum, tranexarnic ac id  
and combined histamine H1/H2 receptor  antagonis ts .  

Two types of LPR have t o  be d is t inguished:  type I and 
type 111. The fu r the r  i s  i n i t i a t e d  by a IgE-dependent 
mast c e l l  degranulation and maintained by a complex i n t e r  
ac t ion  of mediators and c e l l s .  I t  represents  t he  patho- 
physiologic co r r e l a t e  of l o n g  l a s t i n g  bronchial  asthma. 
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Deficiency of p r o t e a s e  i n h i b i t o r s  (P I )  may cause  ch ron ic  lung  
d i s e a s e  (e .g.  a lpha -1 -an t i t ryps in  d e f i c i e n c y ) .  Inha led  p r o t e a s e s  have 
been shown t o  induce b ronchocons t r i c t ion .  We t h e r e f o r e  determined 
serum c o n c e n t r a t i o n s o f  C1-inact ivator  (C1 Ina ) ,  alpha-2-macroglobulin 
(a2 M), in t e r -a lpha- t ryps in  i n h i b i t o r  (IaI) ,  a lpha -1 -an t i t ryps in  ( a1  AT) 
and alpha-I-antichymotrypsin ( a1  Achy) i n  138 c h i l d r e n  wi th  b ronch ia l  
asthma and 50 h e a l t h y  c o n t r o l s ,  u s ing  r a d i a l  immunodiffusion technique. 
The as thmat i c s  were grouped accord ing  t o  t h e  predominant p r e c i p i t a t i n g  
f a c t o r  ( a l l e r g e n ,  i n f e c t i o n )  and subdivided according t o  t h e  degree of 
c l i n i c a l  s e v e r i t y .  I n  each  group c h i l d r e n  wi thou t  s i g n s  o f  o b s t r u c t -  
i o n  had lower l e v e l s  of a 1  Achy than c o n t r o l s  ( p <  0.01). This  d i f f -  
e rence  was masked dur ing  a l l e r g e n  induced symptoms. With i n f e c t i o n ,  
e l e v a t e d  l e v e l s  f o r  a 1  Achy and a 1  AT ( p  < 0.01) and decreased l e v e l s  ; 
f o r  I a I  ( p  < 0.05) were ob ta ined ,  whereas C1 Ina  and a2 M remained 
unchanged. Recently a 1  Achy has been demonstrated t o  be of major 
importance i n  the immediate and s p e c i f i c  defence of lung t i s s u e  
a g a i n s t  chymotrypsin l i k e  p r o t e a s e s ,  which a r e  r e l eased  by polymorpho- 
nuc lea r  l eucocy tes  and mast c e l l s .  Deficiency of a1 Achy may l e a d  t o  
inadequa te  c o n t r o l  of b ronch ia l  inflammation and t h i s  may c o n t r i b u t e  
t o  b ronch ia l  h y p e r r e a c t i v i t y .  
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L i t t l e  in fo rmat ion  is  a v a i l a b l e  r e l a t i n g  t o  t h e  f i r s t  b rea th .  
Previous r e p o r t s  have provided evidence t h a t  a t  b i r t h  t h e  " typ ica l "  
i n f a n t  w i l l  g e n e r a t e  a  nega t ive  p ressu re  o f  approximately 30 cmH 0 ,  
and i n s p i r e  40 ml. o f  a i r ;  1 7  ml. o f  t h i s  w i l l  form a f u n c t i o n a l 2  
r e s i d u a l  c a p a c i t y  (F.R.C.) a f t e r  a  s u s t a i n e d  p o s i t i v e  p ressu re  has 
been c r e a t e d  i n  e x p i r a t i o n .  Using a  mask/pneumotachograph/ 
d i f f e r e n t i a l  p r e s s u r e  t r a n s d u c e r  and a  d u a l  micropressure t ransducer  
we have been a b l e  t o  o b t a i n  s imultaneous d a t a  on volume achieved.  
i n t r a t h o r a c i c  p r e s s u r e  and intra-abdominal  p r e s s u r e  changes dur ing  
t h e  f i r s t  b r e a t h .  From d a t a  i n  1 6  bab ies  i n  which t h e  p o s i t i o n  o f  
p ressu re  r ecord ings  cou ld  be confirmed,  we have found: 1. Volume 
changes i n  l i n e  wi th  p rev ious  r e p o r t s .  2 .  Larger  p ressu re  changes 
( p  1 . 0 5 )  than  i n  p rev ious  s t u d i e s .  3 .  A p o s i t i v e  and s i g n i f i c a n t  
c o r r e l a t i o n  between bo th  i n s p i r a t o r y  volume and t h e  d u r a t i o n  o f  
i n s p i r a t o r y  p r e s s u r e  wi th  t h e  volume o f  t h e  F.R.C. 
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Pressure-volume and lung  compliancelkg de te rmina t ions  were made i n  
a  t o t a l  o f  45 p re te rm lambs dur ing  gas  v e n t i l a t i o n  (GR I: n = 31; 
122-140 days g e s t a t i o n ;  3.3-3.9 kg  b i r thwe igh t  and l i q u i d  f luoroca rbon  
(RIMAR 101) v e n t i l a t i o n  (GR 11: n = 14; 106-138 days g e s t a t i o n ;  
1.1-3.4 kg b i r thwe igh t .  A f t e r  e f f e c t i v e  v e n t i l a t i o n  (Pa02 > 6OmmHg; 
PaC02 = 30-45mmHg) and acid-base s t a t u s  (pH - 7.25 - 7.45) were 
achieved,  pulmonary f u n c t i o n  was eva lua ted .  Regression a n a l y s i s  s h e d  
s i g n i f i c a n t l y  d i f f e r e n t  r e l a t i o n s h i p s  between lung  compliance and 
developmental  age f o r  GR I ( r  = 0.95) and GR I1 ( r  = 0.99). Canpliance 
f o r  GR I1 lambs was c o n s i s t e n t l y  g r e a t e r  than  f o r  GR I lambs, t h i s  
d i f f e r e n c e  d i d  n o t  become s i g n i f i c a n t  u n t i l  a f t e r  125 days  g e s t a t i o n .  
These r e s u l t s  i n d i c a t e  t h a t  minimizing i n t e r f a c i a l  s u r f a c e  t e n s i o n  has  
l i t t l e  e f f e c t  on lung  compliance i n  an imal s  a t  e a r l i e r  g e s t a t i o n a l  
ages ,  t h e r e f o r e  sugges t ing  t h a t  morphologic and t i s s u e  p r o p e r t i e s  pre- 
dominate s u r f a c e  p r o p e r t i e s  i n  l i m i t i n g  lung d i s t e n s i b i l i t y .  By 
d e f i n i n g  t h e  s t a g e  o f  development i n  which pulmonary f u n c t i o n  i s  most 
e f f e c t i v e l y  improved by reduced s u r f a c e  t e n s i o n ,  t h e s e  f i n d i n g s  
sugges t  age - re l a t ed  c r i t e r i a  r ega rd ing  t h e  b e n e f i t  of exogenous sur-  
f a c t a n t  replacement  therapy.  (Supported by NIH Grant HL/HD 30525). 
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The hypo thes i s  t h a t  t h e  pr imary d e f e c t  i n  i n f a n t s  dying of t h e  
Sudden I n f a n t  Death Syndrme  (SIDS) l i e s  i n  t h e  c o n t r o l  of v e n t i l a t i o n  
has provoked much i n t e r e s t .  We have used t h e  measurement o f  occ lus ion  
p r e s s u r e  a s  an  index of t h e  neuromechanical ou tpu t  of t h e  r e s p i r a t o r y  
system t o  i n v e s t i g a t e  t h e  r e sponse  of i n f a n t s  t o  hyperoxic hypercapnia 
A l l  measurements were made on unsedated i n f a n t s  dur ing  q u i e t  s l e e p  a s  
de f ined  by EEG and EOG record ings .  I n f a n t s  breathed through a f a c e -  
mask and pneumotachograph wi th  a  s h u t t e r  a t t a c h e n t .  P rogress ive  
hypercapnia was achieved by us ing  a  r e b r e a t h i n g  bag wi th  an  i n i t i a l  
pC02 a t  38 mnHg. The s h u t t e r  was a c t i v a t e d  every 20-30 seconds and 
airway p r e s s u r e  was recorded from t h e  facemask, u n t i l  e i t h e r  t h e  
i n f a n t  aroused o r  t h e  pC02 reached 65 mnHg. P ressu re  was measured 
100 msec fo l lowing  t h e  o n s e t  of i n s p i r a t o r y  e f f o r t  [Po.qI. The s l o p e  
of PO.l a g a i n s t  pCO2 was p l o t t e d  f o r  each s u b j e c t .  

Seventeen i n f a n t s  below t h e  age of 20 weeks (4 ' nea r -misses '  f o r  
SIDS, 5 s i b l i n g s  of SIOS, 8 normal i n f a n t s 1  were s t u d i e d .  The s l o p e  
of Po.., a g a i n s t  pC02 i n  t h e  normal i n f a n t s  ranged from 0.08 t o  0.47 
cmH2O.nun~~-l and t h e  Po., a t  55 mHg ranged from 4.05 t o  15 .5  cmH2O. 
The v a l u e s  from t h e  o t h e r  groups of i n f a n t s ,  who might be thought  t o  
be a t  inc reased  r i s k  f o r  SIDS, a l l  l a y  w i t h i n  t h e s e  normal ranges.  

I n  conc lus ion ,  no s i g n i f i c a n t  d i f f e r e n c e s  were found between t h e  
t h r e e  s tudy  groups under t h e s e  de f ined  circumstances.  
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