
CONTRIBUTION OF LEFT-TO-RIGHT (L*) DUCTUS ARTERIOSUS 
SHUNTING (DUCT SHUNT) TO PULMONARY BLOOD FLOW (PBF) 
I N  PREMATURE LAMBS WITH AND WITHOUT HYALINE MEMBRANE 

DISEASE (HMO) DURING THE FIRST HOURS OF LIFE. Dora A.  Stinson, 
Alexander C. Allen, H u ~ h  M. MacDonald, Paul M. Taylor. Dalhousi 
Univ., Halifax, N.S. and Univ. of Pi t tsburgh,  Dept. of Peds. 

We tested the hypothesis tha t  ne t  L+R duct shunt contr ibutes  
to  PBF surge i n  premature lambs during the f i r s t  hour of l i f e  
(Pediat. Res., 8:433, 1974) and t o  high PBF seen l a t e r  i n  lambs 
with severe HMD (Pediat. Res., 5:393, 1975). Total  PBF, r i g h t  
ven t r i cu la r  output (RVO) and duct shunt were measured during 
f i r s t  hours of l i f e  i n  1 lamb with and 1 without HMD. A t  129- 
130d ges ta t ion ,  a pre-calibrated electromagnetic flow transducer 
with non-occlusive zero was implanted on the main pulmonary 
a r te ry  (PA) to  measure RVO; a s imi la r  transducer was implanted 
on the postductal  port ion of the common PA t o  measure PBF. Duct 
shunt was calculated a s  the d i f fe rence  between PBF and RVO. 
Lambs were returned t o  the amniotic cavi ty f o r  7-8d and then de- 
l ivered by C-Section a t  137d gestat ion.  In  each lamb, PBF rose 
sharply from < 50 t o  peaks of 487 and 473 mllkglmin, respective- 
ly ,  a t  22 and 29 min of age and then s t a b i l i z e d  a t  lower l eve l s  
>y 1 h r  of age. RVO stayed a t  high l eve l s  u n t i l  a f t e r  the PBF 
surge, then f e l l  t o  s t a b l e  l eve l s  by 1 hr  of age. During the 
F i r s t  4 h r ,  net  L+R duct shunt accounted f o r  28 t o  68% of PBF 
:means 54 and 52%).  These data  suggest tha t  L-tR duct shunt con- 
t r ibu tes  appreciably t o  PBF during the PBF surge and a t  age 1-4 
l r .  L+R duct shunt may be a major source of the high PBF 
xev ious ly  reported i n  lambs with HMD. 

1239 1 DISATURATEO PHOSPHATIDYLCHOLINE AN0 PRENATAL PREDICT- 
ION OF PULMONARY MATURITY. J .S.  Torday and Edward E .  

H . W .  Taeusch, J r . )  Harvard Medical 
Women. Deot. of Pediatrics.Boston.MA 

~ e s p i r a t o r y   ist tress Syndrome (RDS)  in premature in fan t s  i s  
associated with a deficiency of pulmonary sur fac tan t .  Disaturatec 
phosphatidylcholine (DSPC) i s  the major phospholipid component oi 
su r fac tan t .  We have u t i l i z e d  the osmium te t rox ide  (0sOq)techniqui 
described by Mason e t  a l .  ( J .  Lipid Res. v : 2 8 2 ,  1976) t o  i s o l a t i  
OSPC from amniotic f l u i d .  The OSPC f rac t ion  i s  quant i ta ted on 
thin layer  chromatography by spectrodensitometry. The L/S r a t i o  
and OSPC concentration were determined f o r  100 consecutive uncon- 
taminatedamniotic f l u i d  samples. Both correlated with ges ta t ion .  
a1 age ( p <  .01) and with each other  (r=0.7C, p <  .01) .  Using the  
L/S r a t i o s  and OSPC concentrations from 60 uncontaminated sampler 
obtained within 72 hours of del ivery enabled us t o  predict  pulmn 
ary maturi ty;  however, the t a b l e  below demonstrates t h a t  OSPC 
p red ic t s  ROS more accurately than does the  L/S r a t i o :  

L/S OSPC 
1 . 5  - - i . g  > 2 . 0  6 1 5 0 ~  /dl >-/dl '1.5 - - 

ROS 6 2 2 -I+ 0 
0 RDS 3 8 3 9 3 47 

SPC a l s o  provides: 1 ) s p e c i f i c i t y  f o r  pulmonary l e c i t h i n ,  circum. 
enting spurious r e s u l t s  due t o  non-pulmonary l e c i t h i n s ,  includ- 

blood and meconium contamination and 2)ready adap tab i l i ty  t o  
re-exis t ing instrumentation f o r  determining the L/S r a t i o  w i t h  
o added expense. 
upported by a grant from the C . H .  Hood Foundation. 
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The acute and chronic e f f e c t s  of URIs on lung function have 
not been adequately s tudied i n  chi ldren.  Four normal (N) and 
a l l e r g i c  (A) chi ldren,  9-15 years i n  age were s tudied prospec- 
t i v e l y  a t  basel ine,  a t  the time of URI and 2, 4 ,  and 9 months 
following URI. Lung function s tud ies  included maximal expirato 
flow-volume curves and the response of  flows t o  a helium-oxygen 
gas mixture (VisoV) , exercise and isoproterenol .  A t  basel ine,  1 
N.and 5 A had minor abnormalities i n  flows measured a f t e r  50% 
(Vmax 50) and 75% ( k a x  75) o f  the  v i t a l  capacity had been ex- 
haled. A t  t he  time of  t h e  URIs, 12/14 subjects  had elevated 
Visoo; 8 had a f a l l  i n  FEV1, i m a x  50 and \;max 75; 9 subjects  
demonstrated a g rea te r  than 10% f a l l  i n  flows with exercise ( t h i  
included a l l  4 N), but ~ i s o ?  was abnormal i n  only 3/12 subjects  
post-exercise.  With isoproterenol ,  FEVl did not change i n  any 
sub jec t  but Vmax 50 and Vmax 75 increased i n  10 sub jec t s ;  ~ i s o i '  
was abnormal i n  4 sub jec t s .  Two months following URI, small 
ailway obstruct ion and bronchial hyperreact ivi ty  were s t i l l  
evident i n  nearly 1/2 of  the  sub jec t s ,  but t h e  abnormalities had 
lessened. By 4 months, lung function had returned t o  normal i n  
most sub jec t s .  These r e s u l t s  suggest t h a t  URIs produce l a rge  an 
small airway hyperreact ivi ty  which may contr ibute  t o  the airway 
obstruct ion observed following URIs; these changes may p e r s i s t  
f o r  months. Supported by NHLBI Grants #I4136 and 
#17153. G . M . L .  was a Fellow of  the American L u n ~  Association. 

SKIN METABOLISM AN0 BLOOD FLOW MEASUREMENT: ROLE IN 

ism and blood flow, and o n  t h e  re la t ionsh ip  of Pao2 t o  tcPo, was 
determined in 3 normal adu l t s .  While breathing O,, skin metabol- 
ism was measured as 0, s o l u b i l i t y  x ~ t c P o , / ~ t  ( to r r lmin) ,  a t  37" 
and 45" a f t e r  a r t e r i a l  cuff  occlusion. Using t h i s ,  skin blood 
flow and diffusion g rad ien t s  f o r  0, and heat between c a p i l l a r i e s  
and surface were measured by so lu t ion  of simultaneous equations 
f o r  tcPo2 vs Pao, from 6 steady s t a t e  cor re la t ions  a t  2 temper- 
atures(43O.45") and 3 Po2s (75,150.600), using t h e  changes of 0, 
d i s soc ia t ion  and s o l u b i l i t y  thereby induced. Heating e f f i c iency ,  
(Tc-37)/ (Te-37) averaged .84 (c=capillary.e=electrode). ( c - e ) D o ~  
was 28+3 t o r r  a t  44" Te. Skin 0, consumption and blood flow were 
.0043+.0001 ml 0, and .75+.10ml blood per gm per min. From these  
parameters, tcPo2 was computed f o r  O<Pao2<700 defining a sigmoid 
re la t ionsh ip .  A t  Te=44", tcP02 nears 0 a t  Pao2=20, approximates 
Pao2 when 60<Pao2<130, and para1 l e l s  Pao,, (about 50 t o r r  lower) 
when Po2>300. TcPo2 was most d ~ p e n d e n t  on blood flow a t  high 0,. 
The data  y i e l d  algorithms f o r  correct ing" tcPo, measurements t o  
obtain Pao,. Skin metabolism increases 7%I0C, while blood flow 
(af t 'er  30 m i n .  heat ing a t  45OC) f e l l  only 1.2%1°C with b r i e f  re-  
duction of  Te t o  43OC. Skin blood flow, independently determined 
from tcPo2 washin time constant a f t e r  r e lease  of  occlusion while 
breathing O,, averaged about 33% higher than above, possibly due 
t o  post-ischemi c hyperemia, and uncertainty regarding skin 02 
s o l u b i l i t v .  Similar  ana lys i s  w i l l  be done in chi ldren.  

. . - .  
In  ten successive p a i r s  of premature (118-122 days) twin f e t a  

lambs endotracheal i n s t i l l a t i o n  of na tu ra l  surfactant  i n  suspen- 
s ion  p r io r  t o  the  f i r s t  breath of one twin prevented the appear- 
ance of RDS, and the  lungs a t  autopsy (120 mins. a f t e r  de l ive ry  
by C-section) were well-aerated and compliant (Ped.Res. i n  press  . 
Each control  twin (on an a l t e r n a t e  bas i s )  received only d i luen t  1 
(water o r  sa l ine )  e n d ~ t r a c h e a l l ~ .  Each pa i r  of twins was t rea ted  
i d e n t i c a l l y  on volume-respirators (5mlIkg) on room a i r .  Al l  con- 
t r o l s  died between 23 and 49 minutes, except f o r  two tha t  sur- 
vived 91 and 97 minutes. The h i s to log ica l  development of hyal ine 
membranes proceeded a s  follows (with some overlap) according t o  
su rv iva l  time: 1. appearance of shrunken c e l l s  with pycnotic 
nuc le i  lying f r e e  i n  a l v e o l i ;  2. clumping of dead and dying c e l l  
i n  lumina of resp i ra to ry  and terminal bronchioles; 3. d i s t en t ion  
of small airways, usual ly proximal t o  the e p i t h e l i a l  clumps; 4 .  
outpouring of glycogen by bronchiolar e p i t h e l i a l  c e l l s ;  5. hya- 
l i n e  membranes, i n i t i a l l y  with extrusion of remaining nuclear de 
b r i s .  Charac te r i s t i c  membranes were present  only i n  animals t h a t  
S U N ~ V ~ ~  f o r  more than 90 minutes. Two s e t s  of t r i p l e t s  were 
studied during the  s e r i e s ;  each th i rd  member was sac r i f i ced  p r io  
to  the f i r s t  breath: no lung pathology was found. Of the  10 twin 
tha t  received NS only one showed two small segments of hyal ine 
membranes; histochemical examination showed t h a t  NS had not pene 
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