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Edema of the lung is a prominent finding i n  chi ldren dying of 

asthma. Because l a rge  negative pleural  pressures favor the de- 
velopment of  pulmonary edema (Hellins. Circ Res 24:197.1969),we 
simultaneously measured a i r  flow, lung volume and pleural  pres- 
sure throughout the  respiratory cycle i n  10 chi ldren with acute 
asthma. Esophageal pressure was obtained with a balloon ca the te r  
and used a s  a measure of pleural  pressure. Mean pleural  pressure 
remined negative during inspirat ion and expirat ion and was minus 
19 cm Hz0 over the e n t i r e  t i d a l  respiratory cycle f o r  a l l  10 pa- 
t i e n t s .  Pleural  pressure became progressively more negative a s  
the severi ty  of  asthma increased ( 2  cm H20 decrease f o r  each 10% 
decrease i n  v i t a l  capacity from predicted normal, r=0.9, p<0.01). 
These negative p leura l  pressures would be expected t o  1 )  r a i s e  
vascular pressures  r e l a t i v e  t o  pleural  pressure by d i r e c t  e f f e c t  
on ventr icular  function and 2) decrease perimicrovascular in te r -  
s t i t i a l  f l u i d  pressures  throughout the  lung a s  the r e s u l t  of  am- 
p l i f i c a t i o n  by mechanical interdependence. Thus a gradient fa- 
voring f l u i d  f i l t r a t i o n  in to  the  pulmonary in te r s t i t ium would be 
expected i n  acute  asthma. These s tud ies  question the advisabi l i -  
t y  o f  rout inely administering large amounts of  f l u i d  t o  pa t i en t s  
with acute asthma, s ince once d e f i c i t s  a r e  replaced amounts in 
excess of  maintenance requirements w i l l  fu r the r  increase the  gra- 
dient  f o r  f i l t r a t i o n  by ra i s ing  vascular pressures and lowering 
co l lo id  osmotic pressures. 

MAINTENANCE OF TIDAL VOLUME IN INFANTS ON MNTINUOUS 12 5 0 DIsTEW~ING AIRWAY Pmssum (cDAP) BY INcmsED IN- 
SPIRATORY MUSCLE ACTIVITY. Ann R. Stark,  Michael D. 

Goldman. Eugene N. Bruce, and Ivan D. Frantz (Spon. by Mary Ellen 
-). Harvard Medical School, Dept. of Ped ia t r i c s ,  and Harvard 
School of Public Health, Dept. of physiology, Boston. 

We have previously shown t h a t  t i d a l  volume i s  unaffected and 
t h a t  respiratory system compliance decreases when CDAP is applied 
t o  healthy infants .  To determine i f  changes i n  respiratory mus- 
c l e  a c t i v i t y  cause t i d a l  volume t o  remain constant ,  we measured 
electramyograms (EMG) i n  healthy in fan t s .  Seven f u l l  t e r n  in-  
f a n t s  were studied during the f i r s t  four days of l i f e  while s l e e p  
ing and enclosed below the  neck i n  a negative pressure box. EMG 
were recorded using surface electrodes i n  the r i g h t  s ix th  in te r -  
c o s t a l  space and on the  r i g h t  l a t e r a l  abdominal wall before and 
a f t e r  appl icat ion of f i v e  and ten cm Hz0 continuous negative 
Preasure t o  the  box. Changes i n  thoraco-abdominal configuration 
were monitored with anter ior-poster ior  magnetometers and showed 
t h a t  most of the  lung volume increase was accounted f o r  by r i b  
cage expansion. Inspiratory EMG amplitude from the in te rcos ta l  
space increased i n  a l l  in fan t s  on CDAP. The increase was greater  
with g rea te r  amounts of distending pressure. Small increases i n  
abdominal muscle a c t i v i t y  were observed i n  four of the in fan t s  on 
CDAP. The increase i n  EMG with CDAP may compensate fo r  a small 
decrease i n  mechanical advantage of the  inspiratory muscles t o  
hold t i d a l  volume constant, and may o f f s e t  the  decrease i n  com- 
pliance. This i s  consis tent  withaa re f l ex  mechanism t h a t  allows 
rapid compensation f o r  changes i n  lung volume. 
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We tested the hypothesis tha t  prolonged ROM over 24 hours 
(PROM) would r e s u l t  i n  a decreased incidence of HMD. We retro-  
spect ively reviewed 19,511 consecutive de l ive r ies  born during 
1970-72 a t  MWH. 

PROM was not associated with e i t h e r  1 )  a decreased incidence 
of HMD o r  2) a decreased mortal i ty  from HMD (See Table). Separate 
evaluation of vaginal and C-section de l ive r ies  did not a l t e r  
t h i s  relat ionship.  HMD was a major cause of death (COD) i n  
in fan t s  27-30 weeks (wk) gestat ion i r respee t ive  06 doration of 
!?OM. Among in fan t s  31-34 wk gestat ion,  the r i s k  of death from 
HHD and from INF was s imilar .  In  in fan t s  35-38 wk. the r i s k  of 
death from INF exceeded tha t  from HMD. 

Gestation (wk) 27-30 31-34 35-38 

Number 4 ROM 24 hr 60 221 3359 

Liveborn > ROM 24 hr 26 64 140 

% HHD (ROM 24 hr  63% 29% 3% 
>ROM 24 hr  62% 30% 1% 

HHD COD < ROM 24 h r  15% 2% 0 
>ROM 24 hr 19% 2% 0 

INCREASED PULMONARY BLOOD FLOW (PBF) DURING ACTH IN- 1252 FUSION IN FETAL LAMBS. Ha an Sund 11. Wi l l iam Cat- 
ter ton.  M a r i l m  8. Escobed:. I l ~ a  k a r .  p a n i e l Z i .  

Lindstrom, and Mildred T. Stahlman. Departments o f  Pediatr ics  
and Radiology. Vanderbil t Medical School. Nashvi l le ,  Tennessee. 

ACTH, when given t o  f e t a l  lambs, w i l l  promote pulmonary epi-  
t h e l i a l  maturation and protect  the pretenn lamb from developing 
hyal ine membrane disease (HMD). To invest igate  the p o s s i b i l i t y  
t h a t  ACTH also acts  on pulmonary perfusion. PBF was measured i n  
7 ACTH treated twin lambs a t  a gestat ional  age (GA) o f  130 d. 
and i n  19 control lambs a t  115-142 d. using radioact ive micro- 
spheres. PBF, expressed as percent o f  r i g h t  ven t r i cu la r  output,  
was 3-201 i n  the control lambs, w i th  no tendency f o r  increase 
wi th  advancing GA. ACTH was given f o r  5 days as a continuous 
f e t a l  infusion of 0.1 mg per  d. Mean PBF was 10.3% before in-  
fusion.7.5X on 1 d . .  12% on 3 d..  and 31.5% on 4 and 5 d. This 
increase i n  PBF d id  not  cor re la te  w i th  fe ta l  plasma cor t i so l  
conc. but coincided w i th  increased f e t a l  plasma es t rad io l  conc. 
Prenatal stress i n  the form o f  decreased u te r ine  blood f low sec- 
ondary t o  induced maternal hypotension on the 4 d. o f  ACTH in-  
fusion produced f e t a l  hypoxemia, acidemia and lowered PBF t o  
18.7%. PBF decreased from 6.3% t o  4.2% i n  control lambs during 
maternal hypotension. These resu l ts  ind ica te  t h a t  f e ta l  PBF 
may be increased threefold  w i th  ACTH treatment and does not  f a l l  
below control  l eve ls  during perlods o f  decreased u te r ine  blood 
flow. This e f f e c t  o f  ACTH on the f e t a l  pulmonary c i rcu la t ion  
might contr ibute  t o  the protect ion o f  the f e t a l  lung from WD by 
preservin s u f f i c i e n t  pulmonary perfusion during episodes o f  
f e t a l  aspiyxia. 

CLINICAL IMPLICATIONS OF BACTERIAL DIFFERENCES I N  1 2 5 3 ~ S ~ u ~ o u o N A s  IsouTEs FROM CYSTIC FIBROSIS PATIENTS. 
Mary Jane Thomruaen, Bernard Boxerbalm. Catherine A. 

Damko (Spon. by Carl F. Doershuk). Case Western Reserve Univerri- - 
t y ,  University Hospitals. Department of Pediatrfcs ,  Cleveland. 

Pseudommu pulmonary in fec t ion  is a major fac to r  i n  the mor- 
b id i ty  and mortal i ty  i n  cys t i c  f i b r o s i s  (CF). Of the 450 pa t i en t s  
i n  t h i s  center ,  80% a r e  colonized with Pseudomonas. I so la tes  a re  
c l rus i f i ed  morphologically i n  our laboratory i n t o  mucoid, rough, 
c lass ic .  dwarf, gelatinous o r  enterobacter va r ie t i e s .  Approxi- 
mately 70% of the pat ients  have 2 o r  more morphologic variat ion.  
Morphologically d i f fe ren t  Pseudomonu f r m  the same pa t i en t  have 
d i f fe ren t  a n t i b i o t i c  s e m i t i v i t y  28% of the time. Both morpholog- 
i c a l  va r ie ty  and a n t i b i o t i c  s e n s i t i v i t y  appear t o  be unstable 
because they change rapidly upon subculture. Recently, Zierdt 
cmpared the serotypes cf  Paeudomonss i so la ted  from pa t ien t s  of 
aeven CF centers ,  and found 60% t o  be Homa serotype 8. Subse- 
quently, we serotyped i ao la tes  from our center  and 50% were found 
t o  be serotype e. Although more than one morphological var iety 
was found i n  an individual  pa t i en t ,  the serotypes of each variety 
were always iden t ica l .  This w u  true with 4 other  serotypea i n  
addition to  type 8. Serologic typing war found t o  be s t a b l e  a f t e r  
repeated subcultrrre. A CP pa t i en t  may have only one Pseudomonu 
which i s  capable of expressing many var ian t  c h a r a c t e r i a t i a  
and t h i s  suggests the posa ib i l i ty  t h a t  some interference pre- 
vents the establishment of more than one Pseudommos serotype. 
An understanding of the bas ic  biology of Pseudomonss i n  the CF 
respiratory t r a c t  is c ruc ia l  t c  achieve control  of infect ions.  

1254 ENZYMATIC PATHWAYS OF PHOSPHATIDYLCHOLINE (PC) BIO- 
SYNTHESIS I N  DEVELOPING PRIMATE LUNG. Rodney E. Ulane 
and Ph i l ip  M. Fa r re l l .  NICHD. Bethesda, MD. 20014. 

Respiratory d i s t r e s s  syndrome has been associated with inadequ- 
a t e  amounts of PC, the l eve l  of which increases i n  f e t a l  lung 
during the l a s t  10% of gestat ion.  Enzymes e x i s t  f o r  the synthe- 
s i s  of PC by two pathways: the "choline pathway" ( I )  and the 
"methylation pathway" (11). In studying the control  of PC bio- 
synthesis ,  we have diacovered tha t  lung from newborn and adul t  
Rheaus monkeys contains only one enzyme f o r  the f i r s t  s t ep  of 
both pathways. This is a dual subs t ra te  s p e c i f i c i t y  enzyme with 
choline kinase (CK) and ethanolamine kinase (EK) ac t iv i ty .  The 
r a t i o  of EK t o  CK i s  0.3 i n  lung t i s sues  from these sources. 
This r a t i o  remains constant from the dialyzed, 40.000 xg super- 
natant  f l u i d  of lung holnogenates t o  a 300-fold purif ied frsct ion.  
Furthermore, t h i s  r a t i o  remains constant a t  0.3 i n  lung t i s sue  
from Rhesus monkey fe tuses  of 111 t o  159 days gestation. Other 
organs of newborn and adu l t  Rhesus monkeys showed similar  EK/CK 
r a t i o s ,  except f o r  l i v e r ,  which had a r a t i o  of 0.6. The higher 
r a t i o  of EK t o  CK i n  l i v e r  was shown to  be caused by the exis- 
tence of an addi t ional  enzyme i n  t h i s  t issue.  t o t a l l y  absent i n  
lung, f o r  the phosphorylation of ethanolamine. This l i v e r  enzyme 
was insens i t ive  t o  inh ib i t ion  by choline, while the lung EK ac t i -  
v i t y  was inhibi ted 50% by concentrations of choline a s  low as  
0.005 mM. These findings lead us t o  conclude tha t  increased PC 
synthesis  i n  f e t a l  lung t i s sue  cannot be caused by an increase of 
EK a c t i v i t y  i n  pathway 11. These data  a l s o  provide fur ther  sup- 
port fo r  the predominance of pathway I i n  developing primate lung. 
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