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The chronic  sequelae  of neonata l  hyperoxia was s tudied inmale  
r a t s  exposed t o  100% 02 f o r  t h e  f i r s t  8 days of l i f e .  Dams were 
ro t a t ed  between 41 oxygen t r ea t ed  (02) r a t s  and 29 room a i r  con- 
t r o l s .  Following 02, r a t s  had s tandard  ca re  u n t i l  60 days of 
age. Survival  r a t e  was 97%- Body weights a t  60 days were s i m i -  
l a r .  I n  vivo r i g h t  v e n t r i c u l a r  pressure  was measured percutan- 
eously under anes thes i a  and was increased i n  the 02 group (30.5 
+ 4.3 v s  22,7 + 3.3 mm Hg p <.0005). Hear ts  and lungs were ex- 
Fised a t  63 days. Organ weights were s i m i l a r  between groups, 
however, r i g h t  t o  l e f t  v e n t r i c u l a r  weight r a t i o s  were increased 
i n  t he  O 2  group C.316 + .028 v s  .259 + .022 p <.0005). Air  
pressure-volume curves were s i m i l a r  bu t  i n  the O2 r a t s  f l u i d  de- 
f l a t i o n  curves were s h i f t e d  l e f t  and maximum f l u l d  lung volumes 
were g r e a t e r  (14.05 + 1.25 v s  12.03 + .71 m l  p <.0006). Pulmon- 
a ry  a r t e r i e s  were perfused a t  100 cm Hz0 with a barium-gel mix- 
t u r e  and lungs f i xed  a t  25 cm Hz0 with formalin.  Morphometric 
s t ud i e s  showed t h a t  t he  02 r a t s  had an increased volume propor- 
t i o n  of parenchyma (.865 + .014 vs .820 + 2.8 p < .05), increased 
mean l i n e a r  i n t e r c e p t  ( 1 1 i . 5 ~  + 17.6 v s - 7 5 . 3 ~  ((+ 4.7 p <,005),  
decreased a l v e o l i  and duc t s  per-m2 (78.4 + 5.2 v s  127.9 + 8.4 
p < .0005) and fewer sma l l  a r t e r i e s  (20-2003) per mm2 (2.9 + .41 
vs.  4.3 + .57 p <.0005). The number of smal l  a r t e r i e s1100  aiveo- 
li were s imi l a r .  We conclude t h a t  neonata l  hyperoxia i s  asso- 
c i a t e d  wi th  VPD a s  i nd i ca t ed  by a decrease i n  the  number of a r t -  
e r i e s ,  cor  pulmonale and emphysematous changes i n  the  a i r  
spaces,  

THE EFFECTS OF INHALATIONAL ANESTHETICS AND QUINA- 1832 CRINE ON ARACHIDONIC ACID-INDUCED PULMONARY VASOCON- 
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G a i l  8 .  Gur tner  (Spon. by Mark C. Rogers). The Johns Hopkins 
Medical School, The Johns Hopkins Medical I n s t i t u t i o n s ,  Departments 
of Anesthes io logy/Cri t ica l  Care Medicine, and Medicine, Bal t i -  
more. Using t h e  i s o l a t e d  perfused r abb i t  lung, we have shown 
t h a t  anes the t i c  agents  augment pulmonary vasocons t r i c t i on  (dPpa) 
i n  response t o  L-butyl-hydroperoxide by genera t ing thromboxane 
A (TxA2). Quinacrine (Q) has been descr ibed a s  an i n h i b i t o r  
og phospholipase A2 (PLA2). Arachidonic ac id  (AA) a l s o  causes 
dPpa and bypasses t h e  PLA2-mediated s t e p  i n  eicosanoid metabo- 
l i s m .  AA-stimulated pressor  response should not be augmented 
i n  t he  presence of a n e s t h e t i c  agents  and should not  be i nh ib i t ed  
b y  Q. We t e s t ed  t he se  hypotheses i n  5 i so l a t ed  r abb i t  lungs 
p e r f u s e d  i n  a n o n - r e c i r c u l a t i n g  manner with Krebs-Henseleit 
(KH) s o l u t i o n .  AA, 10-20 ug, was de l i ve red  i n to  t he  inflow 
tubing over 1 min. The lungs were then v e n t i l a t e d  with 2 MAC 
cyclopropane (C3H6) f o r  10 rnin and rechallenged with AA. Perfu- 
s i on  was begun w ~ t h  Q a t  O.lM (pH adjus ted  t o  7.35-7.45) and 
a t h i r d  AA c h a l l e n g e  was d e l i v e r e d .  C3H6. was d iscont inued,  
t he  lungs v e n t i l a t e d  wi th  a i r ,  and then glven a fou r th  dose 
of AA. For air+AA, dPpa=20.8+10.9 (mean+SD); f o r  C H6+AA, dPpa= 
30.5~17.8;  f o r  air+Q+AA, dPpa=2.3+2.4; f o r  C3H6+Q+d, dPpa=30.5+ 
5.2 t o r r .  By 1-way ANOVA t h e  e f f e c t s  of C H and Q were s i g n i f i c a n t  
(P<0.001). By t h e  Newnann-Keuls t e s t ,  C;H: d id  ,not have a s i gn i -  
f i c a n t  e f f e c t  on dPpa a f t e r  AA, but  Q ~ n h i b l t e d  t he  response 
t o  AA with and without C3H6 (P<0.05). Thus Q i s  not a s p e c i f i c  
PLA2 inh ib i t o r  i n  our model. 
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Quinacrine (Q)  has been descr ibed a s  an i n h i b i t o r  of phospho- 
l i p a s e  A (PLA ). We have used quinacr ine  t o  i n h i b i t  a rachidonic  
a c i d  ( 3 ) - i n d u c e d  pulmonary vasocons t r i c t i on  i n  t he  i so l a t ed  
perfused r abb i t  lung. The lungs of f i v e  New Zealand White r a b b i t s  
were  i s o l a t e d  and pe fused  i n  a non-reci rcula t ing manner jg 
s i t u  with Krebs-Henseleit (KH) so lu t i on .  AA was de l i ve red  i n t o  - 
t he  inflow tubing a t  a dose of e i t h e r  10 o r  20 ug, depending 
on which dose produced a pulmonary vasopressor response (dPpa) 
of 10 t o r r  o r  g r e a t e r  over ba se l i ne .  The lungs were then perfused 
wi th  Q-containing KH so lu t i on  a t  a concentra t ion of O . l @  (pH 
adjus ted  t o  7.35-7.45) and rechallenged with arachidonic  ac id .  Q 
was then washed ou t  wi th  p l a i n  KH so lu t i on  f o r  approximately 
20 rnin and the  lungs were bolused with a t h i r d  dose of AA. 
Before Q perfus ion dPpa=12.7+4.4 (mean+SD); a f t e r  Q, dPpa=2.7+ 
2;  and a f t e r  washout dPpa=10.24.5 t o r r .  By 2-way ANOVA the  
e f f e c t  of quinacr ine  was s i g n i f i c a n t  a t  P=0.002. By Least Signi- 
f  i c a n t  D i f f e r ence  t h e  pre-quinacrine and post-washout values  
f o r  dPpa a r e  not  d i f f e r e n t .  I n  our model, t he re fo re ,  quinacr ine  
i s  not a s e l e c t i v e  i n h i b i t o r  of PLA2, and t h e  i nh ib i t o ry  e f f e c t  
i s  r e v e r s i b l e .  These  r e s u l t s  suggest t h a t  quinacr ine  i s  an 
i n h i b i t o r  of t h e  smooth muscle c o n t r a c t i l e  response ,  by ac t i ng  
a s  a calcium channel blocker o r  a s  a calmodulin i n h i b i t o r .  
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I n  t h e  i so l a t ed  perfused r a b b i t  lung m-bu ty l -hyd rope rox ide  
(t-bu-OOH) produces a pulmonary vasopressor response by genera t ing 
thromboxane A2 (TxA2). I n h a l a t i o n  a n e s t h e t i c s  augment both  
t h e  p re s so r  response t o  t-hu-OOH and t h e  production of TxA We 
inves t igated  t he  e f f e c t  of cyclopropane (C H ) on lung giuid  
f l u x  i n  i s o l a t e d  r a b b i t  lungs perfused w?tk Krebs-Henseleit 
(KH) s o l u t i o n  w i t h  r e c i r c u l a t i o n .  We cont inuously  recorded 
pulmonary a r t e r y  pressure  (Ppa) and l e f t  a t r i a l  r e s e r v o i r  weight 
(dw). Ten p r e p a r a t i o n s  were  given 2 t-bu-00H chal lenges  of 
200 uK over  1 min whi le  being v e n t i l a t e d  wi th  a i r ,  separa ted  
by 10 min, followed by v e n t i l a t i o n  s e r i a l l y  wi th  C H6 a t  0.5 
and 2MAC each  f o r  10 rnin with 200uM t-hu-00H chal lenges  a t  
e ach  a n e s t h e t i c  dose separa ted  by 10 min. Four prepara t ions ,  
used a s  con t ro l s ,  were t r e a t e d  s imi l a r ly ,  but  were v e n t i l a t  d 
only  wi th  a i r .  Resul ts  a r e  below, expressed a s  f l u x  i n  mL'min-f: 

Challenge 1 2 3 4 
CONTROL (meansD) 0.135.12 0.135.06 0.205.12 0.465.50 
C3H6(mean+S~) 0.19+.12 0.215.10 0.012.16 0.045.14 
By 2-way ANOVA and Least S ign i f i can t  Dif ference ,  f l uxes  w i th  
both  doses of CgH6 a re  s i g n i f i c a n t l y  l e s s  (P<0.02) than f l u x  
wi th  a i r  ventilation alone.  This study demonstrates t h a t ,  although 
anes the t i c s  augment eicosanoid product ion  a f t e r  oxidant  chal lenge 
i n  t he  i so l a t ed  lung, they decrease  f l u i d  f l u x .  Cyclooxygenase 
products thus  con t r i bu t e  l i t t l e  t o  lung f l u i d  leak.  
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Hyperoxia and i t s  e f f e c t s  on lung phagocyte f u n c t i o n  were 
t es ted  by exposing r a b b i t s  t o  a Fi02-0.95+ o r  0.21 f o r  2, 4, and 
7 days a f t e r  b i r t h .  I n  v i t r o  o x i d a t i v e  metabolism o f  l ung  phago- 
cy tes ,  ob ta ined by lavage, was s tud ied  by po larograph ic  measure- 
ment o f  02 consumptionilmM cyanide. I n  v i v o  pulmonary clearance 
was ascer ta ined by comparing t he  numbers o f  v i a b l e  Staphylococcus 
aureus i n  t he  l e f t  l ung  a t  0 and 6 hours a f t e r  aerosol  i n f e c t i o n ,  
and b a c t e r i a l  i n g e s t i o n  was measured by h i s t o l o g i c  examinat ion 
o f  t he  r i g h t  lung. Lavage e f f l u e n t s  conta ined >94% a l v e o l a r  mac- 
rophages (AM) through 4 days o f  exposure. A f t e r  7 days, t he  
mean number o f  g ranu locy tes  i n  lavages o f  02-exposed animals 
rose t o  77% and t he  group 's  cumula t ive  m o r t a l i t y  increased t o  
20% vs 4% i n  c o n t r o l  l i t t e r s .  The mean c learance o f  S. aureus by 
c o n t r o l  was 63, 60, and 72% a t  2, 4, and 7 days vs 05-exposed 
newborns which k i l l e d  64, 19 and 26% o f  t he  i nha led  b a c t e r i a  a t  
those ages(p<0.02 02 vs c o n t r o l  a t  4 days).  Impaired k i l l i n g  was 
n o t  due s o l e l y  t o  decreased i nges t i on  because t he  mean numbers 
o f  i n t r a c e l l u l a r  b a c t e r i a  exceeded 60% a t  6 h r  a f t e r  i n f e c t i o n  
i n  every 02 and c o n t r o l  group. A t  4 days, 02-exposed AM had low- 
e r  basal and s t imu la ted  mitochondria1 02 consumption (0.8k0.2 
and 1.6k0.3 nmol 02 consumed/l06AM/min, XiSEM, n = 6) vs c o n t r o l  
AM (1.7k0.2 and 2.9t0.3, n = 6, p<0.02). Hyperoxia a l t e r s  phago- 
c y t i c  k i l l i n g  o f  i nha led  S. aureus by neonatal  AM and i s  asso- 
c i a t e d  w i t h  d imin ished mitochondria1 02 consumption. Granulo- 
cy tes  become a secondary l ung  defense a f t e r  hyperoxia induces 
b a c t e r i c i d a l  dys func t i on  i n  t he  newborn AM. 
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Patients in SA often have elevated plasm antidiuretic ho- levels. To 

determine if children in SA have inpaired water excretion and increased risk of 
developing hypnatmuka when given a fluid challeoge (PC), 5 m e c u t i v e  
patients with &ate asthnatic symptcms after 2 doses of epinephrine were 
given 20 m l k  of Dg 0.2% N.S. i.v. over 30 mirutes. Urine was collected at 
20 mirute intervals for free wter clearance (a$). lhis protocol was 
repeated 24-48 havs later after clinical inpmwxent (CI). Values of senrm Na 
(SM, r n ~ ~ / L ) ,  s m  omla l i t y  (so,, nOsm/kg H$). minimal urine 
o m l a l i t y  (min Uo,, nOsm/kg H$), and a$ (mlfmin) after acute K: in 
patients during SA and after CI; ()= charge in & or  So, after FC. 
9 ~ 0 5 ,  SA vs CI for paired data. - y ' & m  * 

CI 
1 15 145(+6) 141(-4) 268(- 4) 3W(-24) 123 89 5.4 13.0 
2 10 134(-4) 133(+3) 275(+ 2) 266(+ 2) 62 86 8.5 9.3 
3 7 l31(-5) 135(+4) 274(- 4) 277(+ 3) 1% 66 1.0 11.4 
4 5 1M-4) 136(+3) 259(-l3) 255(+ 1) 43 2 2.5 6.3 
5 9 131(-4) 134(+2) 258(-12) 259(+ 1) 55 39 3.8 6.3 

There was m difference in & or So, after PC during SA vs after CI; 415 
patients in SA had lower SN, a d  So, after PC and 415 after CI hsd higher 
& and So, after PC. Minimal Uo, achkved after PC taded to be lover 
after CI but the differmces were m t  significant. Fkmever, CH$ was 
significantly lara during SA vs CI. Despite the m a l l  risk of hypmtraia, 
pediatricians infusing hypotonic fluids to children in SA skuld be 6ware of 
te.tprary impaired water excretion. 
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