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COMPARISON OF TWO SURFACTANTS: IN  VITRO 1 SURFACE PROPERTIES AND EARLY EFFECTS I N  
SURFACTANT DEFICIENT RABBITS. 
S B a m b a n g  O e t o m o * , D - J  R e i j n g o u d * , P  G i e l e s * * * ,  
ChRf1 W i l d e v u u r * * , A  O k k e n * .  D e p t s .  o f  
P e d i a t r i c s * ,  C a r d i o p u l m o n a r y  S u r g e r y * * ,  
U n i v e r s i t y  o f  G r o n i n g e n ,  D e p t .  o f  P h y s i c s * * * ,  

U n i v e r s i t y  o f  E i n d h o v e n ,  T h e  N e t h e r l a n d s .  
I n  s e a r c h  o f  t h e  m o s t  e f f e c t i v e  s u r f a c t a n t  t o  u s e  

f o r  s u r f a c t a n t  r e p l a c e m e n t  t h e r a p y ,  w e  c o m p a r e d  a n  
a r t i f i c i a l  p o r c i n e  d e r i v e d  ( A P S )  a n d  n e u t r a l  s h e e p  
s u r f a c t a n t  p r e p a r a t i o n  ( N S S )  w i t h  r e s p e c t  t o  i n  v i t r o  
c h a r a c t e r i s t i c s  a n d  i n  v i v o  e a r l y  e f f e c t s .  I n  6 a n i m a l s  
APS a n d  6 o t h e r s  NSS w a s  a d m i n i s t e r e d  e n d o t r a c h e a l l y .  
R e s u l t s :  APS h a d  t h e  l o w e s t  i n  v i t r o  m i n i m a l  s u r f a c e  
t e n s i o n ,  7 v s .  21  m ~ / m  ( W i l h e l m y  b a l a n c e )  a n d  n e a r l y  
z e r o  v s .  2 2  m ~ / m  ( o s c i l l a t i n g  b u b l l e )  a n d  a l a r g e r  
h y s t e r e s i s  c o m p a r e d  t o  NSS. W i t h i n  1 m i n .  f o l l o w i n g  
e n d o t r a c h e a l  s u r f a c t a n t  i n s t i l l a t i o n ,  h o w e v e r ,  PaO,  
i n c r e a s e d  t o  s i g n i f i c a n t l y  h i g h e r  l e v e l s  i n  t h e  NSS 
g r o u p  a n i m a l s :  4 8 . 9 i 1 6 . 2  vs.  2 5 . 1 + 1 2 . 0  k P a  ( m e a n + S D ,  
p C 0 . 0 5 ) .  S i m i l a r l y ,  s t a t i c  l u n g  c o m p l i a n c e  w a s  
s i g n i f i c a n t l y  h i g h e r  i n  t h e  NSS g r o u p :  1 . 0 4 k 0 . 3 3  vs .  
0 . 0 6 i 0 . 1 0  m l / c m H , O / k g  b o d y  w e i g h t  ( p C 0 . 0 5 ) .  We c o n c l u d e  
t h a t  e a r l y  i n  v i v o  e f f e c t s  o f  s u r f a c t a n t  p r e p a r a t i o n s  
d o  n o t  seem t o  r e l a t e  to  i n  v i t r o  p r o p e r t i e s .  

IMMEDIATE EFFECTS OF TREATMENT WITH HUMAN SURFACTANT ON 2 VENTILATION, LUNG VOLUME AND MECHANICS IN NEWBORN IN- 
FANTS WITH IRDS. Edberg KE,Ekstrom-Jodal 0,Hallman M ,  
I i j a lmarson  0 ,Sandberg  K , S i l b e r b e r g  A. Dpt s  o f  Pediatrics 
and A n e s t a e s i o l o g y ,  Gothenburg Univ . ;  Resea rch  Lab f o r  
f led E l e c t r . .  Chalmers Univ. o f  Technology,  Gothenburg,  
Sweden; and Dpt o f  P e d i a t r ,  Univ o f  t l e l s l n k i ,  F i n l a n d .  

We have s t u d i e d  l u n g  f u n c t i o n  i n  4 i n t u b a t e d  and v e n t i l a t e d  newborn 
i n f a n t s  w i t h  IROS ( b i r t h - w e i g h t s  1.1-1.47 kg ,  g e s t .  age  26-29 w) i m -  
m e d i a t e l y  b e f o r e  and t h e n  r e p e a t e d l y  o v e r  4 h o u r s  a f t e r  i n s t i l l a L i o n  
o f  human s u r f a c t a n t  (100  mg/kg) i n t o  t h e  e n d o t r a c h e a l t u b e s .  The i n -  
f a n t s  were v e n t i l a t e d  w i t h  max. i n s u f f l a t i o n  p r e s s u r e s  o f  24-33 
cn11120 and 4-10 cm1120 PEEP. V e n t i l a t o r y  f low was recorded  by body 
plethysmography and FRC and v e n t i l a t i o n  e f f i c i e n c y  by a N2 wash-out 
t e c h n i q u e .  C a l c u l a t i o n s  were made by computer .  
I n  a l l  I n f a n t s  FRC i n c r e a s e d  20-1202 w i t h i n  1 0  min a f t e r  t r e a t m e n t .  
Compliance o f  t h e  r e s p i r a t o r y  sys tem f e l l  by 20-50%. R e s i s t a n c e  was 
u n a f f e c t e d .  Gas mixing improved o v e r  t h e  f i r s L  30 min I n  3/4.  The 
changes  I n  FRC and compl iance  r e t u r n e d  w i t h i n  45-90 mln w i t h  a con- 
c o m i t a n t  r e d u c t i o n  o f  oxygena t ion .  However, i n  3/4 t h e  need o f  oxy- 
gen o r  PEEP was p e r s i s t a n t l y  reduced a f t e r  t r e a t m e n t .  We conc lude  
t h a t  i n  t h e s e  s i c k ,  v e n t i l a t e d  i n f a n t s  w i t h  IROS,the main e f f e c t  o f  
human s u r f a c t a n t  i n  g i v e n  d o s e s  was an  immediate  b u t  t r a n s l e n t  i n -  
c r e a s e  o f  FRC t h a t  p a r a l l e l e d  a f a l l  i n  oxygen needs  i n  3/4.  
Suppor ted  by The Swedish Medical  Resea rch  C o u n c i l ,  P r o j  No. 5703. 

PULMONARY FUNCTION AFTER BOVINE SURPACTANT 3 (sF-RI 1) IN v m w  INFANTS WITH R D s  AND CoNcieNI-  
TAL PYEUHOWIA 
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Pat ients  and methods: Since differences in pulmonary funct ion in 
VLRW infants  with RDS and congenital pneumonia (c.p.) a f t e r  natural  
su r fac tan t  therapy not yet  have been described, we analysed t h e  d a t a  
of 33 infants  with RDS and 14 with c.p. C.p. wa s diagnosed f rom 
positive bacteriological cu l tu re  of t racheal  aspirate. 30-50 rng/kg bir th 
weight (b.w.) bovine su r fac tan t  (SF-RI I) was given intratracheal ly,  i f  
r v e r c  respiratory fai lure was diagnosed. I3.w. ranged from 430-1500 g 
(median 770 g)  in RDS-infants from 530-940 g (median 690 g) in c.p. 
infanrs. Results: Time response . FiO, 
curves for  FiO, in RDS (solid  bar^)^.^. ,:, 
and c.p. in fan t s  (striped bars) a f t e r  . :,; 
SF-1x1 I a r e  depicted. Peak inspira- ' " 
tory and mean airway pressure0.6- 
showed similar differences. Conclu- 
sion: Pulmonary e f f e c t s  (decrease o.t, 

in FiO,, PIP, MAP) a f t e r  S F - R  1 i]/lllrlll 
a - e  longer s tabi le  in RDS, com- ' 

pared t o  c.p. infants. min.0 10 30 60 120 240 480 720 

IMMUNOLOGICAL REACTIONS T O  BOVINE SURFAC- d TANT IN PRETERM INFANTS - ~ ~ .  ~ -~ - - - 

P. Bartrnann*, U. Bamberger*, F. Poh land t i ,  L. Gor tne r*  
* Universi ty  of Ulm. I k ~ t .  of Pediatr ics .  D 7900 Ulm. . . 
F R G  
+*Dr. Karl Thornae GmbH, D 7950 Biberach, F R 6  

T h e  respiratory dis tress  syndrome of  p re te rm infants  c a n  b e  e f fec t ive ly  
t r e a t e d  by endo t rachea l  administrat ion of t h e  bovine s u r f a c t a n t  
preparat ion SF-RI I. Though t h e  protein con ten t  of SF-RI I is less 
than  1 %, immunological  r eac t ions  of t h e  human in fan t  against  tile 
bovine protein ant igens have t o  be considered. Antigenici ty of SF-RI I 
was demons t ra t ed  by ant ibody production in r a t s  and rabbits .  
Methods: An ELISA with a lowest  de tec t ion  l imit  of I nglml spec i f i c  
antibody against  bovine su r fac tan t  was s e t  up. S e r a  of 52 p re te rm 
in fan t s  w e r e  t e s t ed  be fo re  a s  well a s  2, 4 and 6 weeks  a f t e r  t h e  
administrat ion of SF-RI I. T-cell prol i ferat ion was quan t i t a t ed  by 
measuring 3H-thymidine uptake. 
Results: Anti-SF-RI 1 ant ibodies  of t h e  IgA, IgE, IgG or  IgM isotype 
were  unde tec tab le  in a l l  s e rum probes. SF-RI 1 did no t  s t imula te  T- 
ce l l  prol i ferat ion in vitro. T-cells of pa t i en t s  t r e a t e d  with SF-RI I in 
vivo did not  p ro l i f e ra t e  on incubat ion with SF-RI 1 in vitro. 
Conclusion: The  lack of demons t ra t ab le  immunological r eac t ions  of 
p re te rm infants  t o  bovine su r fac tan t  encourages t h e  fu r the r  cl inical  
appl icat ion of SF-RI I. 

r IETCWSES IN FETAL SEEP TO IXttGS PRCWXL BY AN EXIRAaKiPXEN 
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of N e o ~ t o l m .  Maastricht. l he  Netherlands. - .  
-thing &ring f e t a l  l i f e  is periodic, it is inhibited by maternal/ 
f e t a l  m i a  4 it is stirmlated by mawmallfetal m a .  

We use Eo to study the influence of direct  changes in blood gdse; o r  tmpemturs 
on the fetlls in 8 sheep a t  125-133 days of gestation. For Eo a 12 F s i l a s t i c  
catheter (dminage, external jugular) and a 9.6 F catheter (rehn, carotid artery) 
were placed. Total b l d  flow varied be- fX3 ml/kg/min. After cavlection the 
fetuses were rmintained w n n x q n i c  and w c  ( P a  63 i 8 mrHg in carotid or 
axillary ar tery)  for  8 t o  19 k u ~  t o  o b s w e  changes i n  breathing incidence or 
sleep cycling. Fetal P a 3 2  was varied in  3 fetuses &ring fetal  hypemia  or 
n o m i a .  Fetal tanperatme was varied by decreasing b l d  terrperatm-z of the 
s y s h  (2 fetuses). 2 Fetuses were kept hyptvxic during maternal m i a .  
Preliminary observations: a )  Wing fe ta l  hyptvxia the fetuses contimed t o  cycle 
between high and low voltage and f e t a l  breathirg skwed i n  sane cases a decrease in  
k i d m e ,  but overall it did m t  change significantly. b )  h i n g  fe t a l  hypeDcapnia 
(4-8 mrHg), f e t a l  breathing was stinulated and it s& to bear a relationship 
with oxygenation. c )  Wring fe ta l  hypthennia f e t a l  breathing was stinulated. d) 
Fetal breathing was stopped k k n  the ewe was mxk w i c  and the fetus  was kept 
hyperoxic, this wests tfiat bring matemal/placental hypxia a &stance is 
proChred which has a direct  action on fe t a l  breathing. EavO proved t o  be a p;ssible 
k h n i q u e  to s b d y  fe t a l  physiology. 

6 LIMITING FACTORS IN PROLONGED CCMO TREATMENT BY 
IMMUNOLOGICAL INTERFERENCE. 
L G F r l b e r g ,  C Mel lg ren ,  A Bcng t s son ,  M Ileideman, 
Department  o f  P e d l a L r l c  Surge ry ,  O s t r a  S j u k h u s e t ,  
Goteborg,  Sweden. 

I n  association wi th  impa i red  t i s s u e  p e r f u s i o n  o r  s e p s i s  f a c t o r s  
a f f e c t i n g  b lood  p r e s s u r e ,  v a s c u l a r  p e r m e a b i l i t y  and c e l l  l y s i s  a r e  
r e l e a s e d .  S c v e r a l  o b s e r v a t i o n s  i n d i c a t e  Lhat t h e y  a r e  some o f  t h e  
f a c t o r s  l e a d i n g  t o  ARDS and hemolys i s ,  r e s p o n s i b l e  f o r  t h e  anemia 
i n  Lhese d i s e a s e s .  
M a t e r i a l  and McLhnds: CPD blood was p e r f u s e d  w i t h i n  t h e  ECMO equ ip -  
ment i n  s i x  d i f f e r e n t  experiments. Blood samples  were a n a l y s e d  
b e f o r e  s t a r t  o f  CCMO, 5 m i n u t e s ,  1 2 ,  24 and 40 h o u r s  a f t e r  s t a r t .  
C3a and C5a wcre de te rmined  by a RIA method. Membrane a t t a c k i n g  
complexes were measured by an  E l i z a  t echn ique .  
R e s u l t s :  During ECMO p e r f u s i o n  a s  w e l l  C3a and C5a a s  plasma hemo- 
q l o b l n ,  a s  Lhe c o n c e n t r a t i o n  o f  membrane aL tack ing  complexes,  r o s e  
w i t h  Lime ( p  <0 .05) .  
Conc lus ion :  The r e s u l t s  i n d i c a t e  accumula t ion  o f  a n a p h y l a t o x i n s  a s  
we l l  a s  p r o d u c t s  r e s u l t i n g  from c e l l  i n j u r y  a s  men~brane a t t a c k i n g  
complexes.  They can  i n f l u e n c e  blood p r e s s u r e  and anemia d u r i n g  t h e  
ECMO procedure .  When o c c u r i n g  i n  a s i t u a t i o n  w i t h o u t  ca lc ium 
b lockade ,  a s  i n  vivw , an  even more profound fo rmat ion  o f  Lhese 
subsLances w i l l  appea r  i n  a t ime  dependent  f a s h l o n .  
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