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SKIN METABOLISM AND BLOOD FLOW MEASUREMENT: ROLE I N  1238 ] TCPO~ ANALYSIS. A.M.Thunstrom. M.Sta f ford  and J.W. 
Sever in  haus (Spon y  I, . . an ran.  

The e f f e A g  by a ' kc  &%%!dEv?n !k?:met:bol- 
i sm  and b l o o d  f low,  and on t h e  r e l a t i o n s h i p  of Pao2 t o  tcPo, was 
determined i n  3  normal a d u l t s .  Whi le  b r e a t h i n g  O,, s k i n  metabol-  
i sm  was measured as 0, s o l u b i l i t y  x AtcPoz/At ( t o r r /m in ) ,  a t  37" 
and 45" a f t e r  a r t e r i a l  c u f f  occ lus ion .  Us ing t h i s ,  s k i n  b l ood  
f l o w  and d i f f u s i o n  g r a d i e n t s  f o r  0, and heat  between c a p i l l a r i e s  
and su r face  were measured by  s o l u t i o n  o f  s imultaneous equat ions 
f o r  tcP02 vs Pao2 f r om 6 s teady s t a t e  c o r r e l a t i o n s  a t  2  temper- 
atures(43O.45") and 3  Po2s (75,150.600), u s i n g  t h e  changes o f  0, 
d i s s o c i a t i o n  and s o l u b i l i t y  t he reby  induced. Heat ing e f f i c i e n c y ,  
(Tc-37)/  (Te-37) averaged .84 (c=capillary.e=electrode). ( c - e ) D o ~  
was 28+3 t o r r  a t  44O Te. Sk in  0, consumption and b lood  f l o w  were 
.0043+.0001 m l  0, and .75+.10ml b l ood  p e r  gm p e r  min. From these  
parameters, tcPo2 was computed f o r  O<Paoz<700 d e f i n i n g  a  s igmoid  
r e l a t i o n s h i p .  A t  Te=44", tcPo2 nears  0  a t  Pao2=20, approximates 
Pao, when 60<Pao2<130, and p a r a l l e l s  Pao,, (about  50 t o r r  l owe r )  
when Po1>300. TcPo2 was most dependent on  b l o o d  f l o w  a t  h i g h  0,. 
The da ta  y i e l d  a l go r i t hms  f o r  " c o r r e c t i n g "  tcPo, measurements t o  
o b t a i n  Pao,. Sk in  metabo l ism i nc reases  7%/"C1 w h i l e  b l ood  f l o w  
(a f t ' e r  30 min. h e a t i n g  a t  45OC) f e l l  o n l y  1.2%I0C w i t h  b r i e f  r e -  
d u c t i o n  o f  Te t o  43°C. S k i n  b l o o d  f low,  independent ly  determined 
f r om tcPo2 washin t i m e  cons tan t  a f t e r  r e l e a s e  o f  occ lus ion  w h i l e  
b r e a t h i n g  O,, averaged about 33% h i g h e r  t han  above, p o s s i b l y  due 
t o  post - ischemi  c  hyperemia, and u n c e r t a i n t y  rega rd ing  s k i n  02 
c n l a ~ h i l i t v .  S i m i l a r  a n a l v s i s  w i  11 be done i n  c h i l d r e n .  

CONTRIBUTION OF LEFT-TO-RIGHT (L*) DUCTUS ARTERIOSU! 
SHUNTING (DUCT SHUNT) To PmoNARY BLOOD FLOW (PBF) 
I N  PREMATURE LAMBS WITH AND WITHOUT HYALINE MEMBRANE 
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1239 1 DISATURATED PHOSPHATIDYLCHOLINE AND PRENATAL PREDICT- 
ION OF PULMONARY MATURITY. J.S. Tordav and Edward E. 

DISEASE (HMD) DURING THE FIRST HOURS OF LIFE. Dora A. S t in son ,  
Alexander C. Al len,  H u ~ h  M. MacDonald, Paul  M. Taylor.  Dalhousi~ 
Univ., Ha l i f ax ,  N.S. and Univ. of P i t t sbu rgh ,  Dept. of Peds. 

We t e s t e d  t h e  hypothesis  t h a t  n e t  L+R duct  shunt  con t r ibu te s  
t o  PBF surge i n  premature lambs dur ing the  f i r s t  hour of l i f e  
(Pedia t .  Res.,  g:433, 1974) and t o  high PBF seen l a t e r  i n  lambs 
with severe  HMD (Ped ia t .  Res.,  5:393, 1975). To ta l  PBF, r i g h t  
v e n t r i c u l a r  output  (RVO) and duc t  shunt  were measured du r ing  
f i r s t  hours  of l i f e  i n  1 lamb with  and 1 without  HMD. At 129- 
130d g e s t a t i o n ,  a  p re -ca l ib ra t ed  e lect romagnet ic  flow t ransducer  
with non-occlusive ze ro  was implanted on t h e  main pulmonary 
a r t e r y  (PA) t o  measure RVO; a  s i m i l a r  t ransducer  was implanted 
on the  pos tduc ta l  po r t ion  of t h e  common PA t o  measure PBF. Duct 
shunt  was ca l cu la t ed  a s  t h e  d i f f e r e n c e  between PBF and RVO. 
Lambs were r e tu rned  t o  t h e  amniot ic  c a v i t y  f o r  7-Ed and then  de- 
l i ve red  by C-Section a t  137d ges t a t ion .  I n  each lamb, PBF rose  
sharply  from < 50 t o  peaks of 487 and 473 ml/kg/min, r e spec t ive -  
l y ,  a t  22 and 29 min of age and then s t a b i l i z e d  a t  lower l e v e l s  
>y 1 h r  of age. RVO stayed a t  high l e v e l s  u n t i l  a f t e r  t h e  PBF 
surge, then f e l l  t o  s t a b l e  l e v e l s  by 1 h r  of age.  During the  
First 4  h r ,  n e t  L+R duct  shunt  accounted f o r  28 t o  68% of PBF 
:means 54 and 52%).  These d a t a  suggest  t h a t  L-tR duct  shunt  con- 
t r i b u t e s  app rec i ab ly  t o  PBF dur ing t h e  PBF surge and a t  age  1-4 
lr. L+R duc t  shunt  may be a  major source  of t h e  high PBF 
?reviously  r epor t ed  i n  lambs wi th  HMD. 

LONGITUDINAL ASSESSMENl OF THE EFFECTS OF UPPER RES- 

PIRATORY TRACT ILLNESSES (URI) ON LUNG FUNCTION. L . b  

Lawson (Spon. by H.W. Taeusch, J r . )  ~ a r v a r d  Medical 
f o r  Women, Dept. o f  Pediatr ics,Boston,MA. 

Resp i ra to r y  D i s t r e s s  Syndrome (RDS) i n  premature i n f a n t s  i s  
assoc ia ted w i t h  a  d e f i c i e n c y  o f  pulmonary s u r f a c t a n t .  D i sa tu ra ted  
phospha t i dy l cho l i ne  (DSPC) i s  t he  major  phospho l i p i d  component o f  
s u r f a c t a n t .  We have u t i l i z e d  t he  osmium t e t r o x i d e  (0sDq)technique 
descr ibed by Mason e t  a1. (J.  L i p i d  Res. 17:282, 1976) t o  i s o l a t e  
DSPC from amn io t i c  f l u i d .  The DSPC f r a c t i o n  i s  q u a n t i t a t e d  on 
t h i n  l a y e r  chromatography by spect rodens i tometry .  The L/S r a t i o  

were determined f o r  100 consecut ive  uncon- 
aminatedamnio t ic  f l u i d  samples. Both  c o r r e l a t e d  w i t h  g e s t a t i o n -  

a l  age ( p <  .01) and w i t h  each o t h e r  (r=0.7C, p <  .01).  Using t h e  
L/S r a t i o s  and OSPC concen t ra t i ons  from 60 uncontaminated samples 
obta ined w i t h i n  72 hours o f  d e l i v e r y  enabled us t o  p r e d i c t  pu lmn-  
a r y  m a t u r i t y ;  however, t he  t a b l e  below demonstrates t h a t  DSPC 
p r e d i c t s  RDS more accu ra te l y  than does t h e  L/S r a t i o :  

Taussig, G.M. Loughlin, and K.A. Cota, Department FF 
P e d i a t r i c s ,  Arizona Health Sciences  Center ,  Tucson, Arizona. 

The acu te  and chronic  e f f e c t s  of URIs on lung func t ion  have 
no t  been adequately s t u d i e d  i n  ch i ld ren .  Four normal (N) and 1( 
a l l e r g i c  (A) ch i ld ren ,  9-15 yea r s  i n  age were s t u d i e d  prospec- 
t i v e l y  a t  base l ine ,  a t  t h e  time of URI and 2, 4 ,  and 9 months 
following URI. Lung funct ion s t u d i e s  included maximal expira t01 
flow-volume curves and t h e  response o f  flows t o  a  helium-oxygen 
gas mixture (VisoV) , e x e r c i s e  and i sop ro te reno l .  A t  ba se l ine ,  1  
N.and S A had minor abnormal i t ies  i n  flows measured a f t e r  50% 
(Vmax 50) and 75% (Cmax 75) o f  t h e  v i t a l  capac i ty  had been ex- 
ha l ed .  A t  t h e  t ime o f  t h e  URis, 12/14 s u b j e c t s  had e l eva ted  
Visoo; 8 had a  f a l l  i n  FEV1, Vmax 50 and Vmax 75; 9  s u b j e c t s  
demonstrated a  g r e a t e r  than 10% f a l l  i n  flows with exe rc i se  ( t h i  
included a l l  4 N), bu t  ~ i s o ?  was abnormal i n  only  3/12 s u b j e c t s  
pos t - exe rc i se .  With i s o p r o t e r e n o l ,  FEVl d i d  no t  change i n  any 
s u b j e c t  bu t  h a x  50 and Vmax 75 increased i n  10 s u b j e c t s ;  ~ i s o i '  
was abnormal i n  4  s u b j e c t s .  TWO months fol lowing U R I ,  small 
ailway o b s t r u c t i o n  and bronchia l  h y p e r r e a c t i v i t y  were s t i l l  
ev iden t  i n  nea r ly  1/2 o f  t h e  s u b j e c t s ,  bu t  t h e  abnorma l i t i e s  had 
l e s sened .  By 4 months, lung func t ion  had r e tu rned  t o  normal i n  
most s u b j e c t s .  These r e s u l t s  suggest  t h a t  URIs produce l a r g e  an 
smal l  airway h y p e r r e a c t i v i t y  which may c o n t r i b u t e  t o  t h e  airway 
obs t ruc t ion  observed fol lowing URIs; t h e s e  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 o f  t h e  American Lung Associa t ion.  
t 

L/S DSPC <x 1 . 5 - 1 . 9  > 2 . 0  6 1 5 0 u / d l  >-/dl lRDs 6 2 T - d  0 
0  RDS 3 8  3  9 3 47 
SPC a l s o  prov ides:  1  ) s p e c i f i c i t y  f o r  pulmonary l e c i t h i n ,  c ircum. 
e n t i n g  spur ious r e s u l t s  due t o  non-pulmonary l e c i t h i n s ,  i n c l u d -  

i n g  b lood and meconium contaminat ion and 2) ready a d a p t a b i l i t y  t o  
r e - e x i s t i n g  i ns t rumen ta t i on  f o r  determin ing t he  L/S r a t i o  w i t h  
o  added expense. 

STAGES OF FORMATION OF HYALINE MEMBRANES IN CONTROL- 
LED EXPERIMENTS WITH PREMATURE LAMBS. Bernard Towers, 
Fo r re s t  H. Adams, Machiko Ikegami and Alan B. Osher. 

UCLA School of Medicine, Dept. of P e d i a t r i c s ,  Los Angeles, C a l i f .  
I n  t e n  success ive  p a i r s  of premature (118-122 days) twin f e t a l  

lambs endotracheal  i n s t i l l a t i o n  of n a t u r a l  s u r f a c t a n t  i n  suspen- 
s i o n  p r i o r  t o  t h e  f i r s t  b rea th  of one twin prevented t h e  appear- 
ance of RDS, and t h e  lungs  a t  autopsy (120 mins. a f t e r  d e l i v e r y  
by C-section) were wel l -aera ted and compliant (Ped.Res. i n  p r e s s ) .  
Each c o n t r o l  twin (on an  a l t e r n a t e  b a s i s )  r e c e i v e d y  d i l u e n t  
(water o r  s a l i n e )  endo t r achea l ly .  Each p a i r  of twins  was t r e a t e d  
i d e n t i c a l l y  on volume-respira tors  (5mllkg) on room a i r .  A l l  con- 
t r o l s  d i ed  between 23 and 49 minutes, except f o r  tw, t h a t  sur-  
vived 91 and 97 minutes. The h i s t o l o g i c a l  development of hya l ine  
membranes proceeded a s  fo l lows  (with some over lap)  according t o  
s u r v i v a l  t ime: 1. appearance of shrunken c e l l s  wi th  pycnot ic  
n u c l e i  l y i n g  f r e e  i n  a l v e o l i ;  2. clumping of dead and dying c e l l e  
i n  lumina of r e s p i r a t o r y  and t e rmina l  bronchioles ;  3. d i s t e n t i o n  
of smal l  a i rways,  u s u a l l y  proximal t o  t h e  e p i t h e l i a l  clumps; 4 .  
outpour ing 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  w i th  ex t rus ion  of remaining nuclear  de- 
b r i s .  C h a r a c t e r i s t i c  membranes were p re sen t  on ly  i n  animals  t h a t  
survived f o r  more than 90 minutes. Two s e t s  of t r i p l e t s  were 
s tud ied  du r ing  t h e  s e r i e s ;  each t h i r d  member was s a c r i f i c e d  p r io r  
t o  t h e  f i r s t  breath:  no lung pathology was found. Of t h e  10 twins 
t h a t  received NS only  one showed two smal l  segments of hya l ine  
membranes; h is tochemical  examination showed t h a t  NS had no t  pene- 
t r a t e d  i n t o  those  pe r iphe ra l  u n i t s .  

-- 
l v e  e f f e c t ( R  > > R  ) r e s u l t i n g  i n  increased FRC. Blood gas  and 
-a r e s u l t s  r & f l e $ t  v e n t i l a t i o n - d i f f u s i o n  abnorma l i t i e s  secon- 
r y  t o  lung mechanics dysfunct ion.  (Supp. by USPHS HL19402). 
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