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TheAF508 deletion is found i n  70%. the R553X mutarion i n  5.3% 
of CF chromosomes in Switzerland. Borh mutations show strong 

linkage to specific haplo~ypes generated from the marker allele constellation of 
XV-2c, KM 19, MP6d-9, and J3.11 suggesting that patients carrying the same 
haplotypes [nay probably show the same mutation. Age o f  onset o f  chronic Pseir- 
domonos aeruginosa colonization (AOCP), X-ray scores (Chrispin-Noman), and 
relative underweight of 35 patients hornozygous for AF508 (AF,?), 8 patients com- 
pound heterozygous for AF508 and R553X (AF13) and 13 patients compound he- 
terozygous for AF508 and h;lplotype 6 (AFI6) were compared. In AF2 and AF13 
p:ltients AOCP begins at the age o f  7.0 years (1.3-17.4), whereas in the AF16 
group the colonisation is already present at the age o f  4.3 years (0.4-15.7). The se- 
verity of lung disease r;~diogrsphically detennined by the Chrispin-Norman scores 
is significantly (p=0.03) more progressed in AFl6 patients (score 7) at the age o f  
1 year than in the AF2 (3.8) and AF13 (3.0) groups. Up to the age o f  20 years the 
AF16 patients show significan~ higher scores than the other groups (p=0.04). Due 
ro large standard devialions, underweight did nor express significanl differences 
between the three groups. However, tlie ~endencies are the same as for X-ray sco- 
res, lhe AFl6 patients being nos1 undenveighted. Although the clinical course of 
CF [nay also be determined by orher lhan genetic factors, we conclude that haplo- 
lype 6 predicts a more severe course than do R553X and even AF508. 
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I N  VITRO LYMPHOCYTE FUNCTIONS I N  THE PRESENCE 
O F  BOVINE SURFACXANT AND ITS PIIOSPIIOLIPID FRAC- 
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Endotracheal administration of human or xenogenic surfactant preparations is 
an effective treatment of respiratory distress syndrome of preterm inlants. The 
application of large amounts of phospholipids to the lung could result in a 
significant alteration o f  the local immune response. We thus studied the 
influence of the bovine surfactant preparation SF-RI 1 (Alveofact') on lym- 
phocyte functio~a i n  vitro. 
I'HA-induced cell proliferation and immunoglobulin synthesis in the presence 
of whole surfactant as well as six different defined phospholipids were invest- 
gated. A marked concentration-dependent suppression of immunoglobulin 
production independent of the immunglobulin isotype and cell proliferation 
was observed i n  the range of 5 ng/ml - 3 mg/ml o f  a single phospholipid (or 
SF-RI 1 respectively). I t  could be demonstrated that suppression of lympho- 
cyte functions was only due the the phospholipid content of the surfactant 
preparation. 
'il~ese data indicate that also i n  vivo immune functions may be significantly al- 
tered by the administration of exogenous surfactant. Tliis may be ~.:~il iculary 
i~iiportant i n  tlte presence of primary or secondary pulmonary infecti,.li>. 
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Gastrin-rclcasing pcptidc (GItP) and GRP-related pcpddcs arc putative 
growth factors. I!xistcnce o f  G11P-like immunorcacrivity (lit) has not  been 
examined in bronchioalveolar secretions o f  the neonate. We have 
analyzed bronchial f lu id o f  54 premature infants (26-33 weeks o f  gcst.) 
with severe ltDS (Fi02 > 0.8, mechanical ventilation). Sequential samplcs 
(n = 290) wcrc obtained within 1 week after surfactant (S) replacement 
therapy s~ng lc  o r  multiple doses; total amount o f  phospholipids 200 vs. 
400 m6( k g  ' bw) . G W - l ~ k e  ' IIt was determined by radioimmunoassay. 
I(usults: In 32/54 patients (59%) GI1P-like 11t could be detected. 
Concentrations wcrc 0,3-70 ng/mg albumin (a). Ncithcr gcst~t ional age, 
birthweight, sex no r  severity o f  pulmonary discase d id  corrclatc with the 
amount o f  GRP-like 1lt dctcctcd. I n  13/24 samples (54%) o f  single-dose-S- 
treated infants G1tP-like I I t  was found (x = 3,16 ng/mg a); i n  multiplc 
trcatcd infants 18/30 probes (6016) wcrc GRP-positivc (x = 4,47 ng/mg 
a). 12urthcr 1II'I.C characterization o f  the G1tP-likc I I t  suggests the 
existence o f  different molccular forms o f  GIU'-like pcptidcs. Conclusions: 
GItP-like IIt can be detected i n  bronchial l lu id  o f  prcm;lturc infants with 
scvcrc RDS. Multiple doses o f  surfactant do  not inllucncc the GItP 
content. I 'hc physiological role o f  GItI'-like pcptidcs i n  thc dcvcloping 
rcspiratory tract o f  thc neonate has not bccn dclincd yet. 

ANTIBACTERIAL EFFECT OF PULMONARY SURFACTANT 
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The effect o f  human and o f  murine pulmonary surfactaiit (S1:) was studied on 
the outgrowth o f  Bacillus subtilis, Staphylococcus aureus, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Streplococcus pncumoniae. Afler 
centrifugation at 3004, the cell free supernatants o f  human and murine 
broncho-alveolar lavage fluids were centrifuged at 25,000.g for collecting Sl-'. 
The bacteria (= 10') were incubated with SF (2.5 mglml) or PBS for 2 lirs at 
37"C, washed with PBS and plated overnight. Survival is given as the ratio o f  
the number o f  colonies after incubation with SF to that o f  PBS. 
................................................................................................ 

Survival B.subtilis S.aureus Kl.pneun1 Ps.aerug. Str.pneum. 
human SF: 0.02 0.3 0.8 1.0 n.d. 
murine SF: 0.01 0.5 1.0 1 .o I .O 
................................................................................................ 

With SF, the outgrowth o f  the lung pathogens was not inhibited, whereas the 
proliferation o f  non-typical lung pathogens was reduced. Proliferation o f  tlie 
sensitive strains was inhibited less at higher numbers o f  bacteria in inoculum. 
Conclusion: The antibacterial effect o f  human and murine surfactant is 
strongest against non-typical lung pathogens and is inversely related to the 
number o f  bacteria. (# Dulch Cancer Foundation: grant 85-84) 
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We investigated the initial distribution of endotracheally instilled bovine extracted 
surfactant (100 mglkg body weight) to the lungs of rabblts with severe respiratory 
fa~lure 141Ce mlcrospheres were mtxod wnh surlactant suspension ot 45 o ana 6 25 
mg pnospholtpndS per ml Thlnv mmtes tollow~nq Insll.lat~on tne rabblls in.41 were 
killed, the lungs removed and cut into 200 pieces (10-50 mg). The dlstrlbution 
histiograms 01 the radioactiviiy per mg in each lung piece are shown in the t~gure. 

We conclude lhat surfactant treatment administered in a concentration of 6 25 mglml 
results in a more homogeneous distribution than 45.0 W m l .  This 0 b ~ e ~ a l l o n  may 
have imponant clinical impact on surlactant treatment. 

DEVELOPMENTAL CHANGES I Y  THE RESPONSE OF TYPE I 1  CELLS TO PHOSPHA- 
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PC secretion in adult rat type I 1  c e l l r  can be s t i m u l a t e d  by sev- 
eral agents acting v i a  different signal-transduction nechanirmr. l o  

determine i f  there mechanisms a l s o  operate i n  developing lung uc have compared 
the response of type I 1  c e l l s  i s o l a t e d  from 21 day fetal and 1, 7 and 14 day 

old rats uith those from adults t o  36 uM terbutsline, 10 UI Y-ethylcsrboxamida- 
adenosine (YECA, adenosine analog), 1 nI4 ATP. 10 UU ttelradecanoylphorbol ace-  

t a t e  (TPA) and 25 nn iononycin. F e t a l  c e l l s  mere isolated by tryprinlcollsgena- 
se d i g e s t i o n  and differential adhesion and those from newborns and adults by 
e l a r t a r e  digestion and panning on I gG-coa ted  dishes. The c e l l r  were cultured 
f o r  18-20 h u i t h  'H-chol ine,  uarhed i n  f resh  medium and Incubated + sponirtr 
f o r  90 m i "  after which 3 ~ - ~ ~  in c e l l s  and medium was measured. The c e l l s  Mere 

81.97% type Ii c e l l s .  The rate of basa l  secretion (PC in Dediu.  as X of t o t a l  

i n  c e l l s  medium) war the sane i n  a l l  5 groups. 
X secretion X s t i m u l a t i o n  (means + SE; n=2-7 except  adu l t  n=4-37) 
control Terbutaline h ~ . c  Jonomvcin 

F e t a l  0.91 , 0.10 18 + 7 19 + 6 30 + 3 85 + 17 47 + 9 
+ 1 1.01 t 0 . 2 7  5 2 ~ 9  64+4  7456  329+29 53+9  
* 7 0.90 + 0.13 97 + 19 76 + 19 156 + 36 336 + 53 46, 7 
-14 0.91 + 0.07 77 + 22 90 + 16 181 + 43 356 + 63 42 1 2 5  
Adult 1.12 t 0 . 0 5  91 + 7 106 r 13 301 + 20 396 + 24 46 + 15 
However, t h e r e  war a developmental change i n  the response t o  the secretsgopuer. 
There da ta  ahou t h a t  different signal-transduction pathusye nature a t  different 
developaentol s tage r  in type I 1  c e l l s .  Supported by Y l H  (HL.31175) and the  OFC. 
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