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Eighteen immature f e t a l  g o a t s  were e x t e r i o r i z e d  by hysterotom) 
s i t h  t he  p l a c e n t a l  c i r c u l a t i o n  i n t a c t .  The t r achea  was canu la t e '  
and 5ml of f e t a l  lung l i q u i d  removed. No pulmonary s u r f a c t a n t  
was d e t e c t a b l e  i n  lung l i q u i d  o r  amniot ic  f l u i d  i n  any animal 
by t h e  bubble  s t a b i l i t v  t e s t  (BST). Animals were v e n t i l a t e d  
wi th  02 f o r  1 hour a t  H t i d a l v o l u m e  of 9 ml/kg ( range 6-11), a 
r a t e  of 20/min, an end e x p i r a t o r y  p r e s s u r e  of 0 .  At 1 hour ca r -  
o t i d  blood gase s  were sampled, r e s i d u a l  lung f l u i d  was sampled, 
t he  animals s a c r i f i c e d  and s t a t i c  p r e s s u r e  volume measured 
s i t u  w i th  t h e  t ho rax  open. R e s u l t s  a r e  grouped by BST r e s u l t s  
on r e s i d u a l  lung l i q u i d  a t  1 hour of aae .  
BST @ 1 h r  N ~ e s t  .Age(d.) FRC/TLC(X~?~O) Pa02 

1 0  4 117(115-120) 0 
1 1 - 1 4  7 125(120-130) 7 (0-14)X 81(32-192) 51(28-65) 

1:4 7 134(130-140) 19 (10-33)X 206(74-267) 30(21-40) 
A l l  v a l u e s  a r e  mean ( r ange ) .  A l l  means d i f f e r e n t  p .05. 
Pulmonary s u r f a c t a n t ,  unde t ec t ab l e  i n  lung f l u i d  b e f o r e  ven- 

t i l a t i o n ,  was r e l e a s e d  i n  a l l  but  t h e  most immature animals .  
E f f i c i ency  of v e n t i l a t i o n ,  oxygenat ion,  and development of FRC 
were r e l a t e d  t o  t h e  amount of s u r f a c t a n t  p r e s e n t .  V e n t i l a t i o n  
dependent r e l e a s e  of s u r f a c t a n t  would exp la in  t h e  i n i t i a l  com- 
pensa t i on  of immature i n f a n t s  who develop p rog re s s ive  r e s p i r a -  
t o r y  f a i l u r e  a f t e r  a few hours .  
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An apparent  doubl ing of t h e  i nc idence  of pneumothorax i n  p r e  
mature neonates  mechanical ly  v e n t i l a t e d  f o r  RDS prompted a com- 
pa r i son  of v e n t i l a t o r  therapy i n  t h e s e  p a t i e n t s ,  p a s t  and pre- 
s en t .  I n  1973-75, 16  of b 6  i n f a n t s  t r e a t e d  f o r  RDS developed 
pneumothorax/pneumomediastinum/pneumopericardium (PN) a f t e r  i n t  
e n n i t t e n t  mandatory v e n t i l a t i o n  u s ing  a Baby Bird r e s p i r a t o r ,  
whi le  i n  1976-77 t h e  frequency of PN increased t o  28 of 54 pa t -  
i e n t s  v e n t i l a t e d  ( p c 0 . 0 3 ) .  Record review demonstrated no d i f f -  
e r ences  i n  b i r t h  weight ,  s e v e r i t y  of d i s e a s e ,  age  a t  i n t u b a t i o n  
i n t e r v a l  from i n t u b a t i o n  t o  PN o r  m o r t a l i t y .  V e n t i l a t o r  s e t t i n g  
immediately p r i o r  t o  c l i n i c a l  evidence  of PN showed s i m i l a r  pea 
p re s su re s ,  PEEP, and F i 0 2  However, t h e r e  were s i g n i f i c a n t  d i f f  
e r ences  (o<0 .01 )  i n  v e n t i l a t o r  r a t e s  and flow r a t e s :  

Vent Ratelmin Flow Rate  (Llmin) 
5 2 0  >20  5 8 > 8 

1973-75 1973-75 1x1 
1976-77 1976-77 

Between t h e s e  pe r iods  a change i n  v e n t i l a t o r  p o l i c y  t o  u s ing  

I longer  i n s p i r a t o r y  t imes  occu r r ed .  The a s s o c i a t i o n  between lower 
f low and v e n t i l a t o r y  r a t e s  and a h igher  i nc idence  of PN sugges t s  
t h a t  e i t h e r  v a r i a b l e  a lone  o r  i n  combination w i th  longer  i n s p i r -  I 
I a t o r y  t imes  may i n c r e a s e  t h e  r i s k  f o r  a l v e o l a r  r u p t u r e  and dev- 

elooment of oneumothorax. I 

ECHOCARDIOGRAPHIC EVALUATION OF RIGHT VENTRICULAR ' 
EUNCTION I N  PATImTS WITH CYSTIC EIBROSIS 
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Non-invasive e v a l u a t i o n  of r i g h t  v e n t r i c u l a r  (RV) func t ion  
has  been d i f f i c u l t  i n  p a t i e n t s  w i t h  c y s t i c  f i b r o s i s  (CF). Echo- 
g r aph ic  r eco rd ing  of t he  pulmonary va lve  permits  measurement of 
t he  phases of RV s y s t o l e ,  and t h e  r a t i o  of  t he  RV p re -e j ec t i on  
pe r iod  t o  t he  RV e j e c t i o n  time (RPEPIRVET) c o r r e l a t e s  w e l l  w i t h  
pulmonary a r t e r y  p re s su re .  RPEPIRVET and o t h e r  echographic  
measurements i nc lud ing  RV w a l l  (RVW) and dimension (RVD) were 
compared w i th  pulmonary f u n c t i o n  t e s t s  and c l i n i c a l  s c o r e s  i n  28 
CF p a t i e n t s  ranging i n  age from 4-35 yea r s .  RPEP/RVET c o r r e l a t e  
w e l l  w i th  pe rcen t  v i t a l  c apac i ty  (%VCA) r=-0.74, r e s i d u a l  volume 
(XRVol) ~ 0 . 7 2 ,  and c l i n i c a l  s co re  r=-0.77. RVW and RVD corre-  
l a t e d  poor ly  (r(0.50) w i th  XVCA, %RVol, and c l i n i c a l  s co re .  
M u l t i l i n e a r  r e g r e s s i o n  of RPEPIRVET and RVD improved c o r r e l a t i o n  
s i g n i f i c a n t l y  f o r  %RVol (r=0.82 and c l i n i c a l  s c o r e  ( ~ 0 . 8 4 ) .  
P a t i e n t s  i n  r i g h t  h e a r t  f a i l u r e  (RHF) e x h i b i t  s i g n i f i c a n t l y  
h ighe r  RPEPIRVET (mean 0.43) t han  those  wi thout  RHF (mean=0.33) 
i n d i c a t i n g  h i g h e r  pulmonary a r t e r y  p re s su re  o r  d iminished RV con 
t r a c t i l i t y  i n  p a t i e n t s  w i th  RHF. The use  of d igoxin  d id  no t  
s i g n i f i c a n t l y  change t h i s  va lue .  At t h e  conclus ion of t he  s tudy  
s a t i s f a c t o r y  pulmonary va lve  echograms could  be ob t a ined  i n  213 
of p a t i e n t s  t e s t e d  and succes s  was independent of t he  s e v e r i t y  o 

1 S C .  

OXYGEN TOXICITY I N  NEONATAL AND ADULT ANIMALS OF 
VARIOUS SPECIES. Lee Frank,  John R. Bucher, Robert J 
Rober ts .  Univ. of Iowa School of Medicine, Depart- 

ments of P e d i a t r i c s  6 Pharmacology, Iowa C i ty ,  IA. 52242. 
Immature animals  have been considered t o  be more r e s i s t a n t  t 

02 lung t o x i c i t y  than a d u l t s .  A biochemical  exp l ana t ion  f o r  ex- 
cep t ions  t o  t h i s  g e n e r a l i z a t i o n  was t h e  b a s i s  f o r  t h i s  s tudy.  
Neonatal and a d u l t  animals  of 5 s p e c i e s  were exposed t o  95+% O2 
f o r  24 h r s  and t h e i r  l ungs  analyzed f o r  changes i n  a n t i o x i d a n t  
enzyme a c t i v i t y  (superoxide  dismutase(SOD), ca ta lase(CAT),  g lu-  
t a t h i o n e  peroxidase(GP)).  Animals were a l s o  cont inuously  expose 
t o  95+% O2 t o  determine s u r v i v a l  t imes .  The r e s u l t s  fo l low:  

SPECIES ADULT:SURVIVAL,ENZYMEA NEONATE:SURVIVAL,ENZYM.Ea 
Guinea p ig  4-5 days  (NC) 4-5 days (NC) 
Hamster 5-6 days  (NC) 5 days  (NC) 
Rat 3 days  (NC) V7 days (tSOD,CAT,GP) 
Mouse 5 days  (NC) %7 days (tSOD,GP) 
Rabbi t  4-5 days (NC) $7 days (tSOD,CAT,GP) 
(NC=no c h a n g e ; t = s i g n i f i c a n t l y  i nc rea sed  v s .  a i r  control ,p<.05)  

Neonatal r a t s ,mice ,  and r a b b i t s  e x h i b i t  r e l a t i v e  t o l e r a n c e  t o  0 
lung tox i c i t y (based  on s u r v i v a l  and lung h i s to logy )  compared t o  
t h e  r e s p e c t i v e  a d u l t s .  These neonates  a l s o  demonst ra te  r a p i d  i n  
c r e a s e s  i n  lung a n t i o x i d a n t  enzymes, whereas t h e  02 - suscep t ib l e  
a d u l t s  l a c k  t h i s  p r o t e c t i v e  response .  No lung enzyme response  t 
02 cha l l enge  and equa l  s u s c e p t i b i l i t y  t o  hyperoxia  was observed 
i n  neona t a l  and a d u l t  guinea  p i g s  and hamsters .  The f i n d i n g s  
suppor t  a lung biochemical  b a s i s  f o r  t h e  r e s i s t a n c e  of neona t a l  
animals  of c e r t a i n  s o e c i e s  t o  07 l una  i n i u r v .  (NIH llGM 12675). 

5 Tx a t  140 d g e s t a t i o n .  A l l  Tx were s u r g i c a l l y  thyroidectomized 
a t  95 t o  99 d g e s t a t i o n .  1 Values = Mean t SEM 

HeartCLung (L) DNA P r o t e i n  SOD SOD - 
W t .  (pm) (mglgm L) DNA (uni ts lgm L) DNA 

A. 140 d E 200t14 7 .4 t0 .3  8 .1 t0 .3  217t22 28 .8 t4 .d  
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B vs  D NS NS NS NS NS 
A v s  B c0.025 <0 .01  c0.005 c0.005 NS 
C v s  D <O. 05 c0.05 c0.05 NS <O .005 
Although t h e  Tx lung conta ined an i n c r e a s e  number of sma l l e r  s i z  
ed c e l l s  compared t o  E, t h e r e  was no change i n  c e l l  number o r  
s i z e  w i t h i n  t h e  Tx o r  E groups from 130 t o  140 d .  The PSOD ac- 
t i v i t y  pe r  c e l l  was decreased i n  E from 130 t o  140 d ,  but  tended 
t o  i n c r e a s e  i n  Tx. Thus, i n  E, PSOD a c t i v i t y  per  c e l l  dec rea se s  
a i t h  i n c r e a s i n g  g e s t a t i o n a l  age .  Hypothyroidism i n  t h e  ovine  
e t u s  du r ing  t he  l a s t  t r i m e s t e r  r e t a r d s  f e t a l  lung growth and a 1  
e r s  PSOD a c t i v i t v .  

PULMONARY SUPEROXIDE DISMUTASE (PSOD) ACTIVITY I N  THE 
EUTHYROID (E) AND ATHYROTIC (Tx) ovINE FETUS. 
Erenberg ,  Lee Frank, Robert J. Rober ts  and M i t c h e l l  L 
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Animal s t u d i e s  have shown t h a t  t h e  development of pulmonary 
oxygen t o x i c i t y  is  enhanced i n  t he  hyper thyroid  and delayed i n  
t h e  hypothyroid  s t a t e .  PSOD a c t i v i t y  was s t u d i e d  i n  5 E a t  130 
and 5 E a t  140 days  (d)  g e s t a t i o n  and compared t o  5 Tx a t  130 an 

- 
and Pharmacology, 1ow.i C i ty ,  IA. 52242. 

We have discovered t h a t  t r ea tmen t  w i th  smal l  doses  of bac t e r -  
i a l  l i popo lysaccha r ide  (endotoxin)(approx.  11100th LD50) a f fo rds  
marked p r o t e c t i o n  a g a i n s t  02-induced lung damage and l e t h a l i t y  
i n  a d u l t  r a t s  exposed t o  hyperoxia .  Whereas t h e  u n t r e a t e d  a d u l t  
r a t  normally succumbs t o  95+% O2 exposure a f t e r  72 hours(66/201= 
30% s u r v i v a l )  w i t h  s u r v i v o r s  showlng evidence  of s e v e r e  lung in -  
jury(pu1monary edema and/or  hemorrhage), r a t s  t r e a t e d  w i t h  d a i l )  
i . p .  doses  of endotoxin  e x h i b i t  t o l e r a n c e  t o  O2 l e t h a l i t y ( 2 6 5 1  
274=97% s u r v i v a l )  and l ung  damage (approx. 85% wi thou t  evidence  
of pulmonary edema o r  hemorrhage). I n  a d d i t i o n  t o  i n v e s t i g a t i n g  
p o s s i b l e  mechanisms t o  e x p l a i n  t h e  marked p r o t e c t i v e  a c t i o n  of 
endotoxin  t r ea tmen t  @lung a n t i o x i d a n t  enzyme a c t i v i t y ,  pC.05; 

)number of p o t e n t i a l l y  d e t r i m e n t a l  a l v e o l a r  macrophages, pd.05).  
p r e l imina ry  a t t emp t s  have been made t o  determine i f  endotoxin 
w i l l  o f f e r  s i m i l a r  p r o t e c t i o n  from O2 t o x i c i t y  i n  o t h e r  s p e c i e s  
and o t h e r  age  animals .  To d a t e ,  endotoxin  t r ea tmen t  appea r s  t o  
be  p r o t e c t i v e  only  i n  t h e  a d u l t  r a t  and rabbi t (75A v s .  0% su rv i .  
v a l  i n  95+% 0 ). I n i t i a l  exper iments  have been done i n  neona t a l  
guinea p igs(53% v s .  13% s u r v i v a l ,  b u t  only  18% f r e e  of lung pa- 
t ho logy ) ;  neona t a l  hamsters(21Z v s .  17% s u r v i v a l ) ;  and, a d u l t  
mice(572 v s .  50% s u r v i v a l ) .  Whether t h e r e  i s  a t r u e  species(and 
o r  age)  s p e c i f i c i t y  f o r  endotoxin  p r o t e c t i o n ,  o r  whether i d e a l  
dosage s chedu le s  i n  t h e  o t h e r  s p e c i e s  have n o t  y e t  been d e t e r -  
mined, remains t o  be  resolved.  (NIHI 1F 32 HL.05415. GM 12675).  
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