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EFFECTS OF CYCLOOXYGENASE INHIBITORS ON LUNG MICRO- 
VASCULAR INJURY FOLLOWING PULMONARY INTRAVASCULAR 

a 1 8 2 8 c o A G u L A T I o N  (PIC). Marc perlman, J e f f r e y  cooper,  and 
Asrar  Malik (spon. Bernard P o l l a r a ) .  Albany Medical Col lege ,  
Depts.  o f  P e d i a t r i c s  and Physiology,  Albany, N.Y. 

We compared t h e  e f f e c t s  of cyclooxygenase i n h i b i t o r s ,  meclo- 
fenamate (MEC) and ibuprofen  (IBU) on t h e  development of  lung  
mci rovascular  i n j u r y  a f t e r  PIC induced by i . v .  thrombin (T) in -  
f u s i o n  (80 U/kg). S t u d i e s  were made i n  awake (n=10) sheep wi th  
lung  lymph f i s t u l a s .  The animals were p r e t r e a t e d  wi th  e i t h e r  
MEC o r  IBU. Lung lymph flow (Qlym) lymph-to-plasma p r o t e i n  
c o n c e n t r a t i o n  r a t i o  (LIP),  and t r a n s v a s c u l a r  p r o t e i n  c l e a r a n c e  
(LIP x Qlym) were determined.  MEC and IBU prevented  t h e  in: 
c r e a s e s  i n  t h e  cyclooxygeanse end-products,  thromboxane and 
6-keto-PGF1 a f t e r  T. T r e s u l t e d  i n  h-fold i n c r e a s e s  i n  Qlym 
and p r o t e i n a c l e a r a n c e ,  i n d i c a t i n g  luvg  microvascular  i n j u r y .  
MEC a t t e n u a t e d  t h e  i n i t i a l  r i s e s  i n  Qlym and p r o t e i n  c l e a r a n c e  
a f t e r  T, whi le  IBU prevented  both  i n i t i a l  and s t e a d y - s t a t e  r e -  
sponses .  IBU but  n o t  MEC reduced t h e  i n c r e a s e s  i n  pulmonary 
a r t e r i a l  p r e s s u r e  and PVR a f t e r  T. I n  another  group ( n = l l )  , 
lung  PMN uptake  a f t e r  T was determined by i n f u s i n g  homologous 
l l l - Ind ium oxine l a b e l e d  PMN and measuring lung  a c t i v i t y  w i t h  a 
gamma camera. PMN uptake  i n c r e a s e d  by 11% over b a s e l i n e  a f t e r  T 
i n  c o n t r o l a s ,  compared t o  4.1% i n  MEC group and none i n  IBU 
group. Conclusion: IBU has  a g r e a t e r  p r o t e c t i v e  e f f e c t  i n  pre-  
v e n t i n g  thrombin-induced lung  v a s c u l a r  i n j u r y  than  MEC. The pro- 
t e c t i v e  e f f e c t  is  independent o f  i n h i b i t i o n  of cyclooxygenase 
bu t  may be r e l a t e d  t o  i n h i b i t i o n  of n e u t r o p h i l  marg ina t ion .  
(HL-17355 and HL-26551) 

POOR VENTILATORY RESPONSE TO C02 I N  INFANTS WITH B R O N  
CHOPULMONARY DYSPLASIA (BPD). T.F. Yeh, H. P a t e l ,  R. ' J a i n ,  A. Hora, R.S. P i l d e s .  Cook County H o s p i t a l ,  

Univ. of  I l l . ,  Dept. of  P e d i a t r i c s ,  Chicago, I l l .  
Vent. response t o  C02 was s t u d i e d  in  4 i n f a n t s  wi th  BPD (Gr.1) 

(rnean+S.D. B.W. 2070+501 grns; G.A. 31.6+2.3 wks) ,  3 i n f a n t s  
s h o r t i v  recovered f  ram BPD (Gr. 1 I) (normal blood gases  and X-ray) 
(B.W. 19202550 grns; G.A. 30.652 wks) and 4 normal cont ro l  (Gr. 
l l l ) ( l9Ol+2O gms; G.A. 31.552.2 wks). To avoid hypoxia,  a l l  in- 
f a n t s  were given 70% 02 dur ing  t h e  s tudy .  T ida l  volume (VT), 
R . R ,  dynamic Compliance (CL) ,  minutes v e n t i l a t i o n  (Vmin) ,TcPC02 
were a l l  measured w h i l e  t h e  i n f a n t  was b r e a t h i n g  0.03%, I % ,  2%,  
3% and 3.5% C02 f o r  2 rnin. There was no s i g n .  d i f f e r e n c e  in  R R ,  
C L , V T ,  PO2.PCO2 between Gr. 1 l and Gr. 1 l l p r i o r  t o  s tudy  (RR:59+ 
12 vs  57+8; C L  2.9+0.4 vs  3.7+0.8 ml/cmH20/Kg; V 8.7+1.1 vs 9 .5  
+ l .g  ml&; PO2 38T4 vs 42+3 K m ~ g ;  PC02 44+3 vs  3052 ZrnHg) but - 
i n f a n t s  in  Gr. I ha7  h i g h e r - ~ ~ ( 7 4 + 1 5 )  and P ? O ~  (5827 mmHg) and 
lower C ( 1 . 7 5 . 6 )  and VT (6.521.8) a s  compared t o  Gr. l l and I I I .  
( P <  .05\. 
Compared wi th  base l  ine  va lues  

*p(.01 G r . l l l  

w i t h i n  t h e  group,  i n f a n t s  in  Gr. 
I I I had s i g n .  i n c r e a s e  in VT and 

V m i n .  fo l lowing  b r e a t h i n g  2%,3%,  E0 .2  
3.5% COz; t h i s  was no t  seen in G r . 1 2  
and G ~ . C L .  The R R  and C I  remained ? I d /*\ 
unchanged in a l l  groups-during 2 0 . 1  
s tudy .  This  s tudy  sugges ts  t h a t  .' 
i n f a n t s  wi th  BPD have l e s s  v e n t .  3 
response t o  C02 a s  compared t o  
normal ~ n f a n t s .  C02 con. 1 %  2% 3% 3.5% 

ARE SURFACTANT PHOSPHOLIPID SYNTHESIS AND SECRETION 
LINKED I N  THE FETAL TYPE I 1  CELL? Mar t in  Pos t  A ' lg30 Barsoumian and Barry T. Smith,  Harvard ~ e d i c a ;  S x k l  

Department of P e d i a t r i c s ,  Boston. 
F e t a l  type I1 c e l l s  s y n t h e s i z e  and s e c r e t e  s u r f a c t a n t  a s s o c i -  

a t e d  s a t u r a t e d  phosphat idy lchol ine  (PC). I n  o r d e r  t o  determine i f  
s y n t h e s i s  and s e c r e t i o n  a r e  independent ly  r e g u l a t e d  p r o c e s s e s ,  
f e t a l  r a t  type  I1 c e l l s  were p r e l a b e l l e d  f o r  20 h r  w i t h  f % j c h o -  
l i n e .  A second i n c u b a t i o n  of up t o  6 h r  wi th  ( " ~ ) c h o l i n e  i n  t h e  
presence  o r  absence of centrophenoxine (an  i n h i b i t o r  o f  PC syn- 
t h e s i s )  o r  c o l c h i c i n e  (an i n h i b i t o r  of s e c r e t i o n )  was c a r r i e d  
o u t .  Under b a s e l i n e  c o n d i t i o n s  , s y n t h e s i s  was d i r e c t l y  l i n k e d  
wi th  s e c r e t i o n  a s  i n d i c a t e d  by a c o n s t a n t  r a t i o  of 'H/'*c i n  
s a t u r a t e d  PC r e l e a s e d  i n t o  t h e  medium. Centrophenoxine (250 W )  
completely i n h i b i t e d  s y n t h e s i s  ("c-saturated PC format ion)  b u t  
had no e f f e c t  on s e c r e t i o n  ( r e l e a s e  of 'H-sa tura ted  PC). I n  con- 
t r a s t ,  c o l c h i c i n e  (10 pM) i n h i b i t e d  s e c r e t i o n  by 35%, b u t  had no 
e f f e c t  on s y n t h e s i s .  These r e s u l t s  s u g g e s t  t h a t ,  w h i l e  under 
b a s e l i n e  c o n d i t i o n s  s u r f a c t a n t  phosphol ip id  s y n t h e s i s  and s e c r e -  
t i o n  a r e  q u a n t i t a t i v e l y  l i n k e d ,  the  two p r o c e s s e s  can be d i s s o c i -  
a t e d  under s p e c i f i c  c o n d i t i o n s .  

This approach w i l l  a l low s t u d y  of the  p u t a t i v e  d i s s o c i a t i o n  
of s u r f a c t a n t  s y n t h e s i s  and s e c r e t i o n  p r i o r  t o  b i r t h .  

(Supported by NIH g r a n t  HL-25907) 

FIBROBLAST-PNEUMONOCYTE FACTOR PURIFIED WITH THE AID 
OF MONOCLONAL ANTIBODIES STIMULATES CHOLINEPHOSPHATE 
CYTIDYLYLTRANSFERASE ACTIVI, I N  FETAL ,PE 11 CELLS 

Mar t in  P o s t  and Barry T. Smith,  Harvard Medical  School ,  Depart- . . 
ment of P e d i a t r i c s ,  Boston. 

Fibroblast-pneumonocyte f a c t o r  (FPF) was p u r i f i e d  from c o r t i -  
s o l - t r e a t e d  f e t a l  lung  f i b r o b l a s t  condi t ioned  medium by g e l  f i l -  
t r a t i o n  and a f f i n i t y  chromatography. Based on b i o a c t i v i t y  (cho- 
l i n e  i n c o r p o r a t i o n  i n t o  s a t u r a t e d  phosphat idy lchol ine  (SPC) by 
f e t a l  type I1 c e l l s ) ,  a  3,000-fold p u r i f i c a t i o n  was o b t a i n e d .  
Maximal s t i m u l a t i o n  by FPF was observed a f t e r  60 min o f  incuba- 
t i o n .  This  f i n d i n g  s u g g e s t s  t h a t  t h e  e f f e c t  of  FPF on SPC forma- 
t i o n  by f e t a l  type I1 c e l l s  i s  n o t  due t o  new p r o t e i n  s y n t h e s i s  
b u t  r a t h e r  t o  an a c t i v a t i o n  o f  enzymes involved  i n  SPC produc- 
t i o n .  A pulse-chase s tudy  on t h e  metabolism of  c h o l i n e  i n  f e t a l  
type I1 c e l l s  revea led  t h a t  t h e  presence  o f  FPF i n  t h e  chase 
medium i n c r e a s e d  t h e  r a t e  of d i sappearance  of l a b e l  from chol ine-  
phosphate and t h e  r a t e  of appearance i n  phosphat idy lchol ine .  The 
r a d i o a c t i v i t y  i n  CDPcholine was n o t  s i g n i f i c a n t l y  a f f e c t e d .  This  
r e s u l t  i n d i c a t e s  t h a t  FP F s t i m u l a t e s  t h e  a c t i v i t y  o f  chol ine-  
phosphate c y t i d y l y l t r a n s f e r a s e ,  t h e  r a t e - c o n t r o l l i n g  enzyme i n  
t h e  format ion  o f  phosphat idy lchol ine  by f e t a l  type  I1 c e l l s .  

(Supported by NIH g r a n t  HL-25907) 

PULMONARY TOXICITY OF MONOCROTALINE DIFFERS I N  NEONAT- 
AL,YOUNG AND ADULT RATS L i v i a  Todd,Michelle Mullen,  t1832 U n i v e r s i t y  of Toronto 

The H o s p i t a l  f o r  S i c k  Chi ldren  Dept.of Cardiology,Toronto,Ontario. 
We hypothes ized  t h a t  t h e  t o x i c  e f f e c t  of a s i n g l e  monocrotaline 

(M)injection(60mg/kg)would r e s u l t  i n  pulmonary v a s c u l a r  abnormalit- 
i e s  of d i f f e r e n t  s e v e r i t y  i n  neonatal-3day(~),infant-8dav(I) and . .- 
adul t -8  week(A)rats and might a f f e c t  lung  growth. Mixed Suraeue- . - 
Dawley l i t t e r s  and A r a t s  were used:h i n j e c t e d  w i t h  M, and 1 with  
saline-controls(C).Two and 4 weeks a f t e r  i n j e c t i o n , r a t s  w e r e k i l l -  
e d , r i g h t  and l e f t  ventricles(RV,LV)weighed and lungs  i n j e c t e d  and 
f i x e d  i n f l a t e d  f o r  lung volumes(Vol),and morphometric a n a l y s i s  of 
a l v e o l i / m m 2 , a r t e r i e s  per  100 a lveol i (A:100a) ,media l  w a l l  thickness 
of muscular a r te r ies (%WT) and e x t e n s i o n  of muscle i n t o  p e r i p h e r a l  
a r t e r i e s ( % E x t ) .  NM r a t s  d i e d  2-3 wks pos t  in jec t ion .Pu1monaryvas-  
c u l a r  changes and lung  Vol. were s i m i l a r  t o  I M  r a t s  b u t  a l v e o l a r  
m u l t i p l i c a t i o n  was impaired(alv/m2=129+24 v s  198+29 i n  NC,p<0.05) 
I M  r a t s  had normal lung grnwth ,vascula r  changes a t  2 wks s i m i l a r  
t o  AM r a t s  b u t  a t  4 wks ' adapted '  ie .media1 hyper t rophy  d i d  n o t  
o c c u r ,  and %Ext and RV:LV were l e s s .  
Croup wgt lg  RV:LV A:100a %WT %Ext 
NM/C-2wk 24/33** ,3091.257 3/5** 6.013.6 40/12*" 
IMIC-2wk 39/56* .435/.330 313 8.517.2 65/17** 
AM/C-2wk 297/328** .279/.295 3/5* 5.916 G* W / n  ** 

~ ~ j c - h w k  335/351* .453/.270** 4/6** 8.6/4:8** 96;; ** 
Mean v a l u e s  g iven;  p<0.05* p<O.OIR* 
Thus young lungs  may respond t o  t o x i c  a g e n t s  more a d v e r s e l v  dur-  
i n g  e a r l y  c r i t i c a l  p e r i o d s  of growth,more a d a p t i v e l y  l a t e r .  

ALTERATION OF THEOPHYLLINE PHARWAKOKINETICS DUE TO 
R.S.V. INFECTION. M .  Rao, M .  Ames, M. M i t c h e l l  and t1833 P. S t e i n e r .  (Spon. by L ,  F inberg) .  Downstate 

Medical  Center ,  SUNY, Dept.  of Peds,  Brooklyn, NY. 
Kraemer e t  a l .  (1982) r e p o r t e d  on t h e  a l t e r e d  t h e o o h y l l i n e  

c l e a r a n c e  i n  11 c h i l d r e n  dur ing  a n  I n f l u e n z a  B outbreak .  I n  
5 c h i l d r e n  w i t h  R.S.V. i n f e c t i o n  we s t u d i e d  t h e  t h e o p h y l l i n e  
pharmacokine t ics  ( m e  dosage) d u r i n g  t h e  a c u t e  i l l n e s s  and 
l a t e r  a t  5 weeks. None had c a r d i a c  o r  h e p a t i c  problems. 

Acute I l l n e s s  4-5 wks p o s t - i l l n e s s  
sen& l e v e l  t4 serum l e v e l  t'l 

(malml) ( h r s )  (mglml) ( h r s )  
1. S.C. 11 mos.* 25.2 30.2 14  10 .8  

B r o n c h i o l i t i s  
2. S.R. 1 6  wks 17 .8  20.0 1 0  11 

B r o n c h i o l i t i s  - 
3.  B.L. 20 mos.* 28.5 1 9 . 0  1 7  8 . 7  

B r o n c h i o l i t i s  
4 .  R.A. 3 y r s . *  40 .0  23.5 16  9 

Ac. asthma 
5. D.L. 3 mos. 20.5 I 9 10 

B r o n c h i o l i t i s  - 
*Developed t o x i c  symptoms 

As t h e  above t a b l e  shows, a l l  o u r  p a t i e n t s  had c o n s i d e r a b l v  
h i g h e r  s e m  t h e o p h y l l i n e  l e v e l s  and s i g n i f i c a n t  p r o t r a c t i o n  of 
c l e a r a n c e  d u r i n g  t h e  a c u t e  i l l n e s s .  We conclude t h a t  t h e  d a t a  
h i g h l i g h t  t h e  importance of a d j u s t i n g  t h e  dose  and t h e  moni- 
t o r i n g  of serum l e v e l s  of t h e o p h ~ l l i n e  i n  c h i l d r e n  wi th  s e v e r e  
R.S.V. i n f e c t i o n .  
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