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H Y P r n X I C  LUNG INJURY: PUlMONARY PW)STAI;LANDIN (FG) 

Lauren Pachman, and Carl E. Hunt. Northwestern University, 
Deparhsnts of Pediatrics and Wicine, Chicago, IL. 

To assess the role of FGs in the early developcwt of hyper- 
oxic lung injury, 11 adult rabbits with chronically iqlanted 
arterial and venous catheters were exposed to >95% 02 or air for 
24 hours. At 24 hours, Pa02 was 524 i 41 (SD) and 92 f 10 Torr 
in the hyperaxic and control rabbits. FG E2, PG 6-keto Fl- 
and thrantoxane (TX) B2 levels (p3Iml)  were rwasured by RIA in 
plasm and in bronchoalveolar lavage (BAL) supernatant. Protein 
(P) was rreasured in serum and EN,: BPL WBC and % PMN were also 
m s u r e d .  Hvperoxic emsure for only 24 hours did not cause a 
significant %crease in= P  p able,-&an f SD) or any light 

BAL EaLP BAL:Plasm ml 1 % 1 / 1 FG E2 I FG 6-keLdy&/) TX B2 
EWJXIS 1 0 . 6 f 0 . 7 1  6 0 f  3 0 1 0 . 4 f  0.11 0 . 4 f  0.2 1 0 . 6 k 0 . 4  

P 1 4.05 1 NS I NS I .025 I NS 
or electron microsmpic changes. Haever, BAL % PMN and the 
BAL:plasm FG 6-keto F1, ratio bth increased significantly. 
?he increases in EaL:plasM PG E2 and TX B2 were not signifi- 
cant. In sumnary, increased FG 6-keto F1, m y  be an early 
marker of hyperoxic lung injury. In addition to providing 
further support for a relationship betwet?n FGs and the develop- 
m t  of hyperoxic lung injury, these results suggest a potential 
preventive role for FG inhibitors. 

SURFACE ACTIVE MATERIAL (SAM) AND COMPLIANCE CHANGES 
DURING RECOVEY FROM EXPERIMEtjTAL HYALINE MEMBRANE 

. J.C. Jackson , S. Palmer, T.A. 
Standaert, J. Murphy, W.E. Truog, D.E. Woodrum, R.J. Badura, 
G.K. Sorensen, J.F. Watchko, W.A. Hodson. Dept. of Pediatrics, 
Univ. of Washington, Seattle, WA. 

It is not known whether recovery from HMD begins in spite of 
a deficiency of SAM or only after return to some critical value. 
Eight of 12 g. nemestrina primates delivered at 80% of normal 
gestation developed HMD and were sacrificed at defined stages in 
their recovery. Postmortem deflation stability (%total lung 
capacity [TLC] at P=lOcm H 0 pressure) and diphosphatidylcholine 
(DPC) quantities in unlavaied lung tissue and in bronchoalveolar 
lavage were compared to controls as well as four healthy term 
3-4 week old infants. 

%TLC at Tissue DPC Lavage DPC 
P=10 mglgm dry lung mglgm dry lung 

HMD no recovery 57.3t11.0 15.0t3.5 0.59f0.28 
HMD early recovery 82.0i2.8 15.9 2.2 
HMD late recovery 85.723.1 30.4t4.0 10.2t3.2 
Healthy control 87.8'5.4 29.7'4.6 15.0t8.9 
3-4 wk old term 78.0i5.0 18.0t1.3 2.920.48 
We conclude that 1) the disparity between tissue and lavage DPC 
quantities in animals with HMD suggests a problem in release of 
SAM rather than tissue production and 2) clinical recovery and 
improvement in deflation stability occur despite DPC levels that 
afe quite low compared to control but simtlar to older infants. 
( Supported by NIHliHL19187 and IRR00166, Fellow of American 
Lung Association) 

REUTILIZATION (RU) OF SURFACTANT (NS) PHOSPHATIDYL- 
CHOLINE (PC) I N  ADULT RABBITS (R). H.C. Jacobs, 

*1788M. Ikegami, A.H. Jobe, D. Berry,  Dept. o f  P e d i a t r i c s ,  
Harbor-UCLA Medical Center, UCLA School o f  Medicine, Torrance,CA 

Several s t u d i e s  have demonstrated RU o f  NS PC i n  developing 
and a d u l t  R. The maqnitude o f  RU i n  a d u l t  R has n o t  been de ter -  
mined. We i n j e c t e d  67 1 kg R w i t h  two s o l u t i o n s  s imultaneously.  
[14C]palmitate was g i v e n  IV and a s o l u t i o n  o f  [3H]cho l ine  l a b e l e d  
NS p l u s  [ 3 2 P ] d i p a l m i t o y l  PC (DPC) was i n j e c t e d  i n t r a t r a c h e a l l y  
( I T ) .  R were s a c r i f i c e d  from 10 min t o  72 h r s  a f t e r  i n j e c t i o n .  
From each R we c o l l e c t e d  a complete a l v e o l a r  wash (AW) and i s o -  
l a t e d  a l a m e l l a r  body (LB) f r a c t i o n .  We measured t o t a l  C3H]PC 
and [32P]PC recovered i n  t h e  AW and [14C]PC s p e c i f i c  a c t i v i t y  
(SA) i n  t h e  AW and i n  LB. From curves o f  [14C]PC SA i n  t h e  LB 
and the  AW vs time, we c a l c u l a t e d  t h e  f l u x  o f  PC from t h e  LB i n t o  
t h e  AW (PC f l u x )  and t h e  t u r n o v e r  t imes ( T t )  f o r  a l v e o l a r  PC ( T t  
= t o t a l  AW PC/PC f l u x ) .  A computer generated equat ion  d e s c r i b i n g  
t h e  t o t a l  AW [3H]PC vs t ime was ob ta ined and used t o  independent- 
l y  c a l c u l a t e  t h e  PC f l u x ,  t h e  T t ,  t h e  % RU o f  NS PC and t h e  LB PC 
pool s ize .  The r e s u l t s  a r e  shown i n  t h e  t a b l e .  

T t  PC F lux  % RU Tota l  LB PC/Total AW PC 
IV  6 . 8 8 h  1 . 6 4 u m o l C / h  - - 
I T  6.18 h 1.82 Lmol P C / ~  31% .92 

Also,  t h e  r a t i o  o f  r3H]PC t o  [32P]PC i n  t h e  AW d i d  n o t  change 
w i t h  t ime. We concluded t h a t  1 )  I T  and IV  l a b e l i n g  gave compar- 
a b l e  r e s u l t s .  2)  I T  NS and t h e  added DPC behaved m e t a b o l i c a l l y  
l i k e  endogenous NS. 3 )  That RU o f  PC i n  a d u l t  R (31%) i s  l e s s  
than t h a t  o f  developing R (>go%). 

SEQUENTIAL CHANGES IN ALVEOLAR-CAPILLARY MEMBRANE  PERMEABILITY I N  HYALINE MEMBRANE DISEASE (HMD). Ann 
L.  Je f fe r ies ,  Geoffrey Coates, Huqh M. O I B r o d o v i c ~  

(spon. by J.C. S i n c l a i r )  McMaster U n i v e r s i t y ,  Depts. o f  Pedia- 
t r i c s  and Radiolopy, Hamilton, Ontar io ,  Canada L8N 325 

Because HMD i s  compl icated by increased lung water  and p r o t e i n  
conten t ,  a l v e o l a r - c a p i l l a r y  membrane p e r m e a b i l i t y  may be inc reas-  
ed. [ k i n g  a e r o s o l i z e d  g9mtechnetium-diethylene t r i a m i n e  penta 
ace ta te  (Tc-DTPA) as p r e v i o u s l y  descr ibed (ARRD 127(4) :299, 1983), 
we assessed pulmonary e p i t h e l i a l  p e r m e a b i l i t y  on 28 occasions i n  
13 i n t u b a t e d  i n f a n t s ,  28 t o  36 weeks g e s t a t i b n ,  w i t h  HMD. The 
lungs were i n s u f f l a t e d  w i t h  10-15 uCi  o f  Tc-DTPA and counts over 
t h e  upper r i g h t  ches t  recorded f o r  30 minutes w i t h  a NaI s c i n t i l -  
l a t i o n  probe. Pulmonary h a l f - l i f e  (Tk) o f  Tc-DTPA was c a l c u l a t -  
ed f rom t h e  s lope of t h e  c learance curve. I n f a n t s  were s tud ied  
as soon a f t e r  i n t u b a t i o n  as p o s s i b l e  and 2-3 t imes subsequent ly 
u n t i l  ex tubat ion .  I n  a l l  11 s t u d i e s  done w i t h i n  72 hours o f  
b i r t h ,  t h e  c learance curve was b i p h a s i c  w i t h  a r a p i d  phase T$ o f  
1.6 + 0.2 min (mean + SE). Normal a d u l t s  have a monophasic curve 
w i t h  T4 o f  45-80 minutes.  I n  7 o f  t h e  9 s t u d i e s  done j u s t  p r i o r  
t o  ex tubat ion  on i n f a n t s  who recovered (mean age 6 days), t h e  
curve had changed t o  monophasic w i t h  T$ o f  48.1 + 8 .0  min. Two 
i n f a n t s  remained 02 and v e n t i l a t o r  dependent and had p e r s i s t e n t  
b iphas ic  curves p a s t  1 week o f  age w i t h  a r a p i d  phase T4 o f  1.4 
+ 0.6 min. We conclude t h a t  pulmonary c learance o f  Tc-DTPA i n  
i n f a n t s  w i t h  HMO i n  t h e  f i r s t  3 days o f  l i f e  i s  r a p i d ,  suggest-  
i n g  increased p e r m e a b i l i t y  t o  smal l  so lu tes ,  and as HMD reso lves ,  
p e r m e a b i l i t y  approaches normal a d u l t  values. P e r s i s t e n t  l u n g  
disease i s  assoc ia ted  w i t h  p e r s i s t e n t  r a p i d  c learance.  

INCREASED LUNG PROTEIN PERMEABILITY OF PREMATURELY 
DELIVERED AND VENTILATED LAMBS. A.H. Jobe, 

Ikeqami, H.C. Jacobs, D. Berry,  Depf. o f  Pedi-  
a t r i c s ,  Harbor-UCLA Medical  Center, UCLA School o f  Medicine, 
Torrance, CA. 

Groups o f  8 lambs were d e l i v e r e d  a t  122, 135 o r  146 days (d )  
g e s t a t i o n a l  age (GA) and v e n t i l a t e d .  Lambs a t  122 d were t r e a t e d  
w i t h  n a t u r a l  sheep s u r f a c t a n t  (NS). Mean b lood gas values and 
v e n t i l a t o r  s e t t i n g s  were s i m i l a r  f o r  a l l  groups. The lambs a t  
146 d r e q u i r e d  lower  peak i n s p i r a t o r y  pressures (PIP) t o  normal- 
i z e  pC02 values r e l a t i v e  t o  t h e  o t h e r  lambs (15 vs 24 cm H20).  
To c o n t r o l  f o r  t h i s  var i .able,  4 lambs a t  146 d were v e n t i l a t e d  a t  
25 cm HzO PIP w i t h  added Con t o  normal ize  pCOz. The e x i t  f rom 
t h e  airways o f  l Z 5 I - a 1  bumin added t o  f e t a l  l u n g  f l u i d  a t  d e l i -  
very,  t h e  entrance i n t o  t h e  airways o f  1311-albumin g i v e n  by vas- 
c u l a r  i n j e c t i o n ,  t h e  p r o t e i n  i n  a l v e o l a r  washes (AW), and % r e -  
coverv o f  l a b e l e d  a l  bumin i n  l u n a  t i s s u e  ( c o r r e c t e d  f o r  b lood 
volumk) were measured a f t e r  3 h r - o f  v e n t i l a t i o n .  

% Recovery o f  I n j e c t e d  Dose i n  AW (M+SE) 
122 135 146 1 46+C02 

'''1-a1 bumin 5 0 3 1 . 6  6 2 3 4 . 4  7 8 3 2 . 9  72t4 
1311-albumin 3.3t4 2.3t0.3 0.6t0.1 0.7t0.1 
Mg P r o t e i n  AWIkq 140t14 97+9 73+7 52t3 
The amount o f  5I t h a t  l e f t  t h e  a l v e o l i  increased, t h e  amount o f  
'"1 t h a t  en tered  t h e  a l v e o l i  increased, and t o t a l  p r o t e i n  i n -  
creased as GA decreased ( p  values ~ 0 . 0 5 ,  ANOVA). There i s  an i n -  
c reas ing  p r o t e i n  l e a k  w i t h  decreasing GA i n  v e n t i l a t e d  lambs t h a t  
i s  independent o f  NS t rea tment  o r  t h e  PIP r e q u i r e d  t o  v e n t i l a t e  
t h e  lambs. 

LIMITS OF HIGH FREQUENCY JET VENTILATION I N  SMALL SUB 
ECTS. M a r t i n  Keszler,  Blanca Mol ina,  K.N. SivaSubra l 7  a n ,  o n .  by P.L. 'aica,no). Dept. o f  P e d i a t r i c s  

Georgetown Univ.  Med. C t r . ,  Washington, D.C. 
To d e f i n e  l i m i t s  o f  i n j e c t o r  s i z e / i n t e r n a l  compressible volume 

(ICV) of t h e  j e t  t u b i n g  in smal l  sub jec ts ,  we s t u d i e d  a n e s t h e t i z d  
para lyzed ca ts  us ing  t h e  MK-800 j e t  v e n t i l a t o r  & noncompl iant  tub-  
i n g  w i t h  ICV o f  14 ml .  FI02 o f  1 .0  & 30% duty  c y c l e  remained con- 
s t a n t .  I n  p a r t  I t h e  i n j e c t o r  s i z e  was v a r i e d  f rom #12,14,16 t o  I ?  
(2.16-1.06mm)at r a t e s  o f  150 & 300/min r:i t h  normal and noncompl i s n t  
lungs. The d r i v i n g  pressure was ad jus ted  t o  keep a cons tan t  mean 
airway pressure (MAP) f o r  each s e t  o f  c o n d i t i o n s .  I n  p a r t  I 1  the  
ICV was 4 f rom base l ine(8)  t o  1.5B, 28 and 38 through t h e  same 
sequence as i n  p a r t  I, u s i n g  #14 & #16 i n j e c t o r s .  Tracheal  press- 
u re  t r a c i n g  was recorded. Desp i te  cons tan t  MAP, PC02 rose w i t h  + 
i n j e c t o r  diameter though w i t h  normal lungs  a t  150/min PC0 was 
normal even w i t h  t h e  s m a l l e s t  i n j e c t o r  ( # I * ) .  I n c r e a s i n g  ~ C V  UP 
t o  38 had no e f f e c t  w i t h  #14 i n j e c t o r  o r  w i t h  normal lungs .  Wi th  
#16 i n j e c t o r  - .- and-_s t i f f junqs ,  PC07 rose  as ICV 4 . *D < 0.05 

( I )  12 14 16 18  (11) B 1.58 2B 3B 
N o r m a l L u n s - 1 5 0  79 76 33 42* 26 25 28 27 - -  - -  ~~ 

Normal ~ u n i  - 300 30 31 45 62* 41  40 38 42 
S t i f f  L u n g -  150 25 27 32 47* 27 31 38 44* 
S t i f f  Lung - 300 24 29 37 62* 39 85  54 56* 

i PC0 w i t h  d i f f e r e n t  i n j e c t o r s  ( I )  & ICV w i t h  #16 i n j e c t o r  ( 1 1 1  
When :n un favorab le  r e l a t i o n s h i p  e x i s t s  between i n j e c t o r  s ize ,  
d r i v i n g  pressure & ICV excessive compression o f  gas i n  the  p a t i e n t  
c i r c u i t  r e s u l t s  i n  l o s s  o f  ~ u l s a t i l i t v  of aas f l o w  & i n a d v e r t e n t  
PEEP l e a d i n g  t o  CO: r e t e n t i o n .  
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