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ENHANCED m LCCCE~OTION (AGQ~EGATION,CHFMXAXIS) ~ u r  N O B ~  ADHER- 

CYSTIC FIBRC6IS (CF) . J.Griffith,D.Hicks,C.Wong,C.VandeVen,M.Cairo. 
(Spon. by D.Sperling)Univ.Calif . Irvine,Child.Hosp.Orange Co. Orange, CA. 92668 

CF i s  a genetically linked multisystem disease which demonstrates alterations 
in humral and cellular imntme function.Defective ENN locamtion was recently des- 
cribed (NEJM 306:486,1982) and may be irrplicated as a cause for increased pulmow 
are infections and carplications.0ther ENN function in children with CF during 
n o m l  and active pulmonary exacerbations has not yet been examined.m functions 
of ten previously diagnosed CF patients (8-23 yrs; 6 M & 4F) were studied a t  a 
time of acute exacerbation of pulmonary disease and after recovery.Cells were 
tested for FMLP (WFomyl-lm2thionyl-1-leucyl-1-phenylalanine) stimulated aggreg- 
ation and superoxide (O-)production bacterial killing of S.aureus and adherence 
to nylon -1 f i b e r . ~ . d l i  endotoxin induced cha t ax i s  was also examined in the 
presence and absence of CF serun.In contrast to other investigators we found en- 
hanced aggregation and chamtaxis (pC.01 andCO2) in CF patients (sick) .No s i p  
ificant difference was found in PMN adherence,bacterial killing and O2 production. 
In addition, significance was not observed in CF m functions between the control 

studies are ~ r i s en t lv  beiw conducted to elucidate addit . . . . . - - - , - 
involving peripheral ENN function as a mrker for intrapulmonary carplications 
and immunologic alterations in children with CF.In contrast to previous reports 
we identified enhanced FMN locamtion during acute exacerbations of puhnary 
disease in children with CF. 

PULMONARY FUNCTION IN HYPOGAMMAGLOBULINEMIA, M.P. 
Grodof sk ,  K.K. Belani,  N.  Scar  a,  M.E. C o n l e ,  1772 R.W. W i l X t t ,  Ch i ld r en l s  Hosp. :f Phi la . ,  Dep:. of 

Peds.. U. of Pa. Sch. of Med., Phi la . ,  Pa. 
pulmonary funct ion t e s t s  (PFT) were performed on 18  p a t i e n t s  

with hypoganaglobulinemia i n  t he  period 1975-84 (7  with X-  
l inked agammaglobulinemia, and 11 with common va r i ab l e  
hypogannnaglobul inemia, of which 4 were adu l t  when diagnosed).  
Mean age a t  most r ecen t  s tudy was 18.12 yea r s  (range: 9.5-30). 
16 of 18  p a t i e n t s  had small airway obst ruct ion with diminished 
MEF 75%, and FEF 25-75% being t he  most f requent  and most severe  
abnormal i t ies  (mean % predic ted  42.8% and 57.9% re spec t ive ly ) .  
Decreased VC occurred in 11 p a t i e n t s  with airway obst ruct ion,  
and an increased RV/TLC r a t i o  was seen in 8 pa t i en t s .  One 
p a t i e n t  had r e s t r i c t i v e  changes. 13  of 16 p a t i e n t s  t e s t ed  
improved a f t e r  bronchodi la tors .  Seven p a t i e n t s  have been 
followed in our c l i n i c  s i nce  e a r l y  childhood and t r e a t e d  with 
IM gamnaglobulin replacement and f requent  o r  prophylact ic  
a n t i b i o t i c s .  S e r i a l  PFTs done i n  t h i s  group were unchanged o r  
improved with time. A comparison of t he  mean % predic ted  values 
f o r  t h i s  subgroup with t he  o the r  seven p a t i e n t s  who have had 
t h e i r  d i s ea se  s ince  e a r l y  childhood but who were i n i t i a l l y  
t r e a t e d  with IM gammaglobulin replacement alone indicated  
g rea t e r  obs t ruc t i ve  d i s ea se  in t he  second group. VC was 92.0% 
vs. 66.2% (p<0.005) ;  RV/TLC r a t i o  was 27.9 vs 41.2. ( ~ ( 0 . 0 5 ) ;  
FEF 25-75% was 65.8% vs 38.0% ( ~ 4 . 0 5 ) ;  and MEF 75% was 51.5% vs 
17.8% (p  <0.05).  These f i nd ings  suggest t h a t  e a r l y  and vigorous 
in tervent ion with both IM gamnaglobulin and f requent  a n t i b i o t i c  
use l i m i t s  t he  progression of obs t ruc t i ve  lung d i s ea se  in 
p a t i e n t s  with hypogammaglobulinemia. 

EVALUATION OF A HIGH FREQUENCY JET 1773 NEBULIZER M.P. Grodofsky, N.Scarpa, 
R.W.Wilmott, 
(spon. by S.D.Douglas) Children's Hospital of Phila., U. of 

P. Sch. of Wed., Dept. of Peds., Phila., Pa. 
A new "iet nebulizer" (JN) svstem a d a ~ t e d  from hiah freauencv iet - ,  . , . , 

ventilation was evaluated a s  a delivery iystem for bikchodilators.  
Pulmonary function tests were compared in 15 patients with stable 
chronic asthma a t  zero, 15, 30, 60, 120 and 180 minutes af ter  receiving 
0.2 ml of metaproterenol sulfate in 2.8 ml of saline by JN and 
conventional nebulization (CN). One patient developed severe 
bronchospasm following JN and could not complete the study. In the  
remaining 14 patients there was no significant difference between CN 
and JN for the percentage improvement in FVC, FEVI, Peak Flow 
Rates, and FEF25-75 a t  any of the time points. Significantly more 
metaproterenol was delivered by CN (Mean 2.1 + 0.3 (SD) gm of solution 
versus 1.9 2 0.5 (SD) grn by JN). This may have%een due t o  greater loss 
of aerosolized medication with CN. Several patients reported that  the 
JN treatment led to  increased sputum clearance, although this finding 
was not objectively quantified. Thus, JN does not appear t o  offer an 
advantage over CN in the treatment of patients with asthma, although 
the similar improvement with less medication delivery may reflect 
improved aerosol deposition. Further research with JN is indicated; 
first to  clarify whether there is improved aerosol particle deposition 
and secondly, in light of the subjective findings, to  investigate whether 
use of JN in patients with chronic sputum production is advantageous. 

FETAL LUNG EPITHELIAL CELLS CULTURED ON FIBROBLAST 
FEEDER LAYER. D .  Guzowski and R .  Bienkowski (Spon. 774 by E.M. S c a r p e l l i  . Pulmonary Divis ion and Research 

Center,  Schneider Chi ldren 's  Hosp i t a l ,  LIJ-HMC, New Hyde Pk., NY. 
Mouse embrvo f i b r o b l a s t s  ( l i n e  3T3) e l abo ra t e  an e x t r a c e l l u l a r  

matr ix  comprising macromolecules e s s e n t i a l  f o r  attachment and 
growth of var ious  types of d i f f e r e n t i a t e d  c e l l s .  W e  i nves t i ga t ed  
whether a feeder  l aye r  of these  f i b r o b l a s t s  would promote growth 
of lung e p i t h e l i a l  c e l l s .  E p i t h e l i a l  c e l l s  w e r e  i s o l a t e d  from 
lungs of mature f e t a l  r a b b i t s  (28-29 d ges t a t i on )  by e i t h e r  ex- 
p l an t  c u l t u r e  o r  exposure t o  0.25% t ryps in  followed by d i f f e r en -  
t i a l  adherence. The c e l l s  were cu l tu r ed  i n  Dulbecco's Modified 
Eagle ' s  medium + 10% f e t a l  bovine serum on e i t h e r  p l a s t i c  o r  a 
feeder  l aye r  of 3T3 f i b r o b l a s t s  rendered m i t o t i c a l l y  i n a c t i v e  by 
treatment wi th  mitomycin C .  E p i t h e l i a l  c e l l s  cu l t u r ed  on p l a s t i c  
degenerated and died  w i th in  7 d .  I n  c o n t r a s t ,  c e l l s  cu l t u r ed  on 
a feeder  l a y e r  could be passaged weekly f o r  10 wk and underwent 
6 popula t ion doublings. Light microscopy showed t h a t  sp indle-  
shaped 3T3 f i b r o b l a s t s  surrounded colonies  of cuboidal  lung c e l l s .  
The l a t t e r  w e r e  judged t o  be t ype2  e p i t h e l i a l  c e l l s  on t he  b a s i s  
of t he  following u l t r a s t r u c t u r a l  c r i t e r i a :  cuboidal shape, pres- 
ence of m i c r o v i l l i ,  tonaf i laments ,  and c h a r a c t e r i s t i c  l ame l l a r  
bodies (during f i r s t  wk). The c e l l s  contained o rgane l l e s  indica-  
t i v e  of a high l e v e l  of b iosynthes is  (rough endoplasmic reticulum, 
Golgi appa ra tudand  numerous mitochondria,  and they formed junc- 
t i ons .  Mul t ives icular  lamel lar  bodies  were present  i n  l a t e  cul -  
t u r e s  (4-8 wk). These r e s u l t s  demonstrate t h a t  a feeder  l a y e r  of 
3T3 f i b r o b l a s t s  can support extended c u l t u r e  of f e t a l  lung 
e p i t h e l i a l  c e l l s .  

REVERSIBLE AGGREGATION OF LUNG SURFACTANT LIPIDS BY =l 775 AN APoPRoTEIN CALCIUM I s  ASSOCIATED WITH RAPID 
SURFACE FILM FORMATION. Samuel Hawgood, Bradley J. 

Benson, Robert L. Hamilton, Hava E f r a t i .  (Spon. by R.H. Phibbs),  
Vniv. o f  C a l i f .  SF, San Francisco, CA 94143. 

The apoprotein complex of canine pulmonary s u r f a c t a n t  has com- 
ponents o f  M r  of 36,000, 32,000 and 28,000 dal tons .  Each p ro t e in  
was i s o l a t e d  by e l ec t ro -e lu t i on  from SDS-PAGE ge l s .  The amino- 
a c i d  composition o f  each p ro t e in  was s i m i l a r  conta in ing 17% gly-  
c ine  and 5% hydroxyproline. The p a r t i a l  amino a c i d  sequence was 
i d e n t i c a l  i n  each case  with an N-terminus of  i so l euc ine .  Endo- 
g lycosidase  F d iges t i on  reduced t h e  apoprotein complex t o  a s i n -  
g l e  unglycosylated p ro t e in  (Mr 28,000 dal tons)  suggest ing t h a t  
t h e  complex i s  a va r i ab ly  g lycosyla ted  s i n g l e  polypept ide .  The 
p u r i f i e d  apoprote in  complex was r econs t i t u t ed  with uni lamel lar  
liposomes o f  canine s u r f a c t a n t  l i p i d s .  The ex t en t  and r a t e  of  ag- 
gregat ion was followed by changes i n  t u r b i d i t y  and was confirmed 
by e l ec t ron  microscopic s tudy o f  nega t ive ly  s t a ined  samples. Ca2+, 
sr2+, and 8a2+ but  no t  ~ g 2 +  o r  Mn2+ caused massive aggregation o f  
t he  proteoliposomes a t  a threshold  concentra t ion o f  0.5mM. Aggre- 
gat ion o f  p ro t e in - f r ee  liposomes occurred only a t  d iva l en t  ca t i on  
concentra t ions  >10mM. Aggregation was reversed by EDTA, t ryps in  
o r  collagenase. S imi l a r ly ,  ca2+, S r2+ ,  and ~ a 2 +  bu t  not  ~~2~ o r  
Mn2+ f a c i l i t a t e d  t h e  a b i l i t y  o f  t h e  proteoliposomes t o  form su r -  
f ace  f i lms  a t  37OC compared t o  t h e  p ro t e in - f r ee  l i p i d s .  Extensive 
aggregation of  p ro t e in - f r ee  su r f ac t an t  l i p i d s  by 20mM ca2+ o r  20 
mM bIg2+did not  promote r ap id  su r f ace  f i lm  formation. These r e -  
s u l t s  a r e  cons i s t en t  with t h e  hypothes is  t h a t  a s p e c i f i c  glyco- 
p ro t e in  and ~ a 2 +  inf luence  t he  s t r u c t u r e  and funct ion of  ex t r a -  
c e l l u l a r  s u r f a c t a n t .  

HIGH FREQUENCY EXTERNAL OSCILLATION WITHOUT 
INTUBATION. Zamir Ha ek ,  C .  Anthony R an ,  Abraham 1776 Peliowski,  Richard Jonzs ,  Cheryl Merkel :Neil F ine r ,  

Universi t.y of A1 b e r t a ,  Royal Alexandra Hospital , Departments of 
ped i a t r i c ;  and ~ e d i c i n e ,  ~dmonton, A1 b e r t a ,  'CANADA 

' 

High frequency v e n t i l a t i o n  with a j e t  o r  o s c i l l a t o r  r equ i r e s  
e i t h e r  a tracheotomy o r  in tubat ion.  A method of external  o sc i l -  
l a t i o n  in a c a t  model was developed which does not r equ i r e  e i t h e r  
tracheotomy o r  in tubat ion.  Twelve mongrel, mature c a t s ,  (2 .0  - 
3.80 kg) were placed i n  a spec i a l l y  made thoracoabdominal plexi- 
g l a s s  chamber connected to a high frequency o s c i l l a t o r  (Metrex) 
and a vacuum source t o  c r e a t e  d i f f e r e n t  l e v e l s  of negative pres- 
su re ,  the  mouth being held open with a r e t r a c t o r .  The chamber 
was then o s c i l l a t e d  a t  an i n i t i a l  frequency of 3 Hz with mean 
pressure  excurs ions  of 6.3 cm Hz0 ( range 2-14 cm) while varying 
t h e  mean chamber pressure  (MCP) with t he  vacuum source. Follow- 
ing an i n i t i a l  blood gas a f t e r  commencing o s c i l l a t i o n  the  animal s 
were given pancuronium bromide 200 mcg/kg PRN throughout the  
remainder of t he  experiment while being maintained i n  t he  o sc i l -  
l a t e d  chamber f o r  a minimum of 4 hours.  Osc i l l a t i on  was asso- 
c i a t e d  with a s i g n i f i c a n t  f a l l  i n  PC02 (p=.006) and pH (p=.006) 
and increase  i n  pO (p=.03). PC02 and A-aD02 were minimal 
between 1 & 3 Hz a n 8  increased with higher f requencies  (p<.01).  
Increas ing ne a t i v e  MCP re su l t ed  i n  decreased A-aD02 and 
increased FRC !p < .001). Tidal volume f e l l  with increas ing f re-  
quency from 1-9 Hz ( p  < .01 ) .  Blood pressure  was well maintained 
throughout the  experiment. External negative pressure  o sc i l l a -  
t i o n  without i n tuba t ion  i s  an e f f e c t i v e  form of ven t i l a t i on  i n  
paralyzed normal c a t s  and may be appl icable  to apneic i n f an t s .  
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