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The i n t r i n s i c  f l u i d i t y  o f  l i p i d  aggregates i n  amniot ic f l u i d  
(AF) can be determined by FP, a spectra l  technique which moni- 
t o r s  molecular motion. FP o f  l i p i d s  i n  AF has been found t o  
co r re la te  w i t h  o the r  measures o f  lung matur i ty .  I n  order t o  ex- 
tend these observations and provide c l i n i c a l  co r re la t ion .  FP was 
determined on amniot ic f l u i d  obtained dur ing therapeut ic  abor- 
t i on ,  by d iagnost ic  amniocentesis, o r  a t  de l ivery.  Samples con- 
taminated w i t h  meconium o r  blood were excluded. Eighty-seven 
c l e a r  samples o f  AF were analyzed by FP w i t h  LecithinISphingo- 
myel in  (LIS) r a t i o s  determined on 41. FP values co r re la ted  w i t h  
gestat ional  age (GA); 24 o f  26 samples before 34 weeks were 
above 0.345. wh i le  a f t e r  36 weeks a l l  except 1 were below 0.345. 
FP values a l so  co r re la ted  s i g n i f i c a n t l y  w i t h  LIS r a t i o s  above 
and below 2 (pz.01). A l l  de l ivered i n f a n t s  have been greater  
than 34 weeks GA w i t h  FP values below .345 p r i o r  t o  de l i ve ry  
and none have developed Hyal ine Membrane Disease. Determination 
o f  FP values on amniot ic f l u i d  appears t o  be a promising tech- 
nique f o r  evaluat ion o f  lung matur i ty .  I t  has the advantages o f  
ease o f  performance and r e p r o d u c i b i l i t y .  The c o r r e l a t i o n  o f  
mature values w i t h  c l i n i c a l  outcome was good. Fur ther  study o f  
amniot ic f l u i d  from premature d e l i v e r i e s  w i l l  c l a r i f y  the r e l i -  
a b i l i t y  o f  FP values i n  p red ic t i ng  pulmonary imna tu r i t y  i n  Hya- 
1 ine  Membrane Disease. 
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Biosynthesis  of c h o l e s t e r o l ,  a major component of c e l l u l a r  

membranes, is  of p a r t i c u l a r  importance i n  developing neu ra l  tis- 
sue.  Because of t h e  d i f f i c u l t i e s  i nhe ren t  i n  i n  v ivo  s t u d i e s  of 
whole b r a i n ,  we have turned t o  cu l tu red  C-6 g l i a l  and neuroblas- 
toma c e l l s ,  which e x h i b i t  many p r o p e r t i e s  of d i f f e r e n t i a t i n g  
c e l l s .  Regulat ion of c h o l e s t e r o l  b iosyn thes i s  and t h e  major r a t e -  
c o n t r o l l i n g  enzyme, HMG-CoA reductase ,  by the  low dens i ty  f rac-  
t i o n  (LDL) of serum l i p o p r o t e i n s  (LP) was demonstrated. When g l i a l  
c e l l s  were grown i n  LP-poor serum, a 22-fold inc rease  i n  enzymst- 
i c  a c t i v i t y  was observed wi th in  24 h. A q u a l i t a t i v e l y  s i m i l a r  but  
q u a n t i t a t i v e l y  l e s s  impress ive  e f f e c t  was noted i n  t h e  neuronal 
c e l l s .  That t h e  important component i n  LDL is c h o l e s t e r o l  was 
shown by de f in ing  a 60% reduc t ion  i n  reductase  a c t i v i t y  i n  g l i a l  
c e l l s  grown f o r  6 h i n  t h e  presence of 50 v g / d  of pure  choles t -  
e r o l .  Desmosterol was even more e f f e c t i v e  than c h o l e s t e r o l ,  pro- 
ducing an  80% r educ t ion  i n  a c t i v i t y  a t  a concentra t ion of only 10 e. Associated wi th  t h e  suppress ion of HMG-CoA reductase  by - 
LDL and by desmosterol  was a s t imu la t ion  of c h o l e s t e r o l  e s t e r  syn- 
t h e s i s .  These obse rva t ions  suggest  important r o l e s  i n  r egu la t ion  
of c h o l e s t e r o l  s y n t h e s i s  f o r  desmosterol and c h o l e s t e r o l  e s t e r s ,  
which a r e  p re sen t  i n  r e l a t i v e l y  high concen t r a t ions  i n  b r a i n  only  
e a r l y  i n  development. ------ The d a t a  have provided important in- 
format ion about t he  r egu la t ion  of c h o l e s t e r o l  b iosyn thes i s  i n  de- 
veloping g l i a l  and neuronal c e l l o  and revealed d i f f e rences  i n  t h i s  
r e g u l a t i o n  between t h e  tQo c e l l  types. 

GLUCOSE AND FATTY ACID OXIDATION BY DEVELOPING LUNG. 249 Joseph B. Warshaw and Mary L. Terry. Yale Univers i ty  
School of Medicine, Dept. of P e d i a t r i c s .  New Haven. 

Conn .. 
Although t h e  lung is  a c t i v e  me tabo l i ca l ly  dur ing l a t e  f e t a l  

development and i n  t h e  immediate p o s t n a t a l  per iod because of 
l a r g e  energy requirements f o r  growth and the  syn thes i s  of surface '  
a c t i v e  phosphol ipids ,  t he re  i s  l i t t l e  informat ion ava i l ab l e  con- 
cerning s u b s t r a t e  oxidat ions  by the  developing lung. We have 
measured the  capac i ty  of lung s l i c e s  obta ined from 17 day f e tuses  
t o  a d u l t s  t o  ox id i ze  glucose and f a t t y  acids . .  Glucose ox ida t ion  
t o  C02 decreased between 17 and 20 days of f e t a l  development. 
Coincident w i th  b i r t h  C02 product ion from glucose increased and 
remained constant  u n t i l  weaning when a c t i v i t y  again  increased 
poss ibly  i n  a s soc ia t ion  wi th  the  s h i f t  t o  h ighe r  carbohydrate 
i n t ake .  The r a t i o  of g lucose  -1-14c: Glucose - 6 - 1 4 ~  ox ida t ion  
t o  14c02 was h ighes t  dur ing l a t e  f e t a l  development suggest ing 
increased glucose  ox ida t ion  v i a  t he  pentose  phosphate pathway a t  
t h a t  t ime Oxidation of pa lmi t a t e  i n  f e t a l ,  newborn and a d u l t  
lung was n e g l i g i b l e  even i n  t h e  presence of ca rn i t i ne .  However, 
ox ida t ion  of c a p r i c  ac id  (10 carbon) was s i g n i f i c a n t  and in- 
creased from 55 n moles/g/hr a t  17 days ges t a t ion  t o  130 n moles/ 
g / h r  by the  5 t h  p o s t n a t a l  day. Ac t iv i ty  then decl ined t o  adu l t  
l e v e l s  which were apdroximately 25% t h a t  of glucose oxidat ion.  
The d a t a  sugges t s  t h a t  whi le  t he  developing lung can ox id i ze  
glucose and medium chain  f a t t y  ac ids ,  pa lmi t a t e  oxidat ion is 
l imi t ed  ~ o s s i b l v  because of reauirements f o r  i t s  u t i l i z a t i o n  a s  
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Pe r ina ta l  hypothyroidism i n  the r a t  r e s u l t s  i n  a delay i n  the 
developmental spectrum o f  ce rebe l la r  c e l l  rep1 i c a t i o n  w i t h  a s h i f t  
t o  a l a t e r  aoe i n  the developmental spectrum o f  a c t i v i t y  o f  thy-  .. - . -  ~- 

midine kinas; (TK), a salvage pathway enzyme a c t i v e  i n  r e p l i c a t i v e  
DNA synthesis. I n  the present experiments hypothyroidism was i n -  
duced by admin is t ra t ion  o f  p ropy l th iou rac i l  (PTU) t o  the mother 
from the 18th day o f  estat ion.  We measured ce rebe l la r  a c t i v i t i e s  
o f  u r i d i n e  kinase (UKq, aspar tate transcarbamylase (ATC), and thy-  
midy late synthetase (TS). These enzynes a re  associated w i t h  the 
salvage o f  ur id ine,  de novo synthesis o f  u r idy la te ,  and conversion 
o f  u r i d y l a t e  t o  t h y m m y E  respect ive ly ,  and t h e i r  peak a c t i v i -  
t i e s  normally occur near the t ime o f  most r a p i d  ce rebe l la r  DNA 
synthesis. A c t i v i t i e s  o f  ATC a t  age 3 days and TS a t  age 5 days 
were s i g n i f i c a n t l y  decreased t o  91.3% and 94% o f  con t ro l  respect- 
i ve l y ,  wh i le  a c t i v i t i e s  were s i g n i f i c a n t l y  elevated t o  116% and 
142% o f  control by day 15. UK a c t i v i t y  was unaffected by hypo- 
thyro id ism a f t e r  5 days o f  age. The s h i f t  t o  a l a t e r  age i n  the 
developmental spectrum o f  ATC and TS supports the p o s s i b i l i t y  t h a t  
the de novo and in terconvers ion pathways r e l a t e  c lose ly  t o  r e p l i -  
c a t i v e  DNA synthesis, whereas the salvage pathway f o r  u r i d i n e  may 
r e l a t e  more c lose ly  i n  b r a i n  t o  the synthesis o f  RNA and the 
susta in ing o f  non-dividing c e l l s .  
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Calcium and magnesium a r e  t r anspor t ed  a g a i n s t  a concentra t ion 
g rad ien t  i n  t h e  human p l acen ta  from mother t o  f e t u s .  Ca-Mg 
ATP'ases have been descr ibed i n  numeruu? t i s s u e s  and o rgane l l e s  
and have been a s soc ia t ed  wi th  t h e  a c t i v e  t r a n s p o r t  o f  calcium. 
The p r o p e r t i e s  of ~ a - ~ g  s t imu la t ed  ATP'ase a c t i v i t y  were inves t i -  
ga t ed  i n  mitochondria1 and microsomal f r a c t i o n s  prepared from h r r  
man p l a c e n t a l  v i l l u s  t i s s u e  i n  12 p l acen ta s .  Ca-Mg ATP'ase was 
always 2-3 f o l d  h ighe r  i n  t h e  microsomal f r a c t i o n .  Ca s t imu la t ed  
a c t i v i t y  was l e s s  i n  each p r e  a r a t i o n  than f o r  Mg; Ca ATP'ase was 
X'13.l urnale POV mfl 30 inin-' (range 10.2-23.9) and Mg ATF'ase 
k=20.2 (13.3-28.3). Microsomal f r a c t i o n s  had lower glutamate  de- 
hydrogenase and higher  a l k a l i n e  phosphatase a c t i v i t y  than mito- 
chondria l  f r a c t i o n s .  Sucrose g rad ien t  f r a c t i o n s  of microsomal 
p ro t e in  showed t h a t  Ca-Mg ATP'ase were enr iched together  and as-  
s o c i a t e d  with t h e  plasma membrane marker 5'  nucleot idase  r a t h e r  
than an endoplasmic re t iculum marker NADH oxidase .  pH max found 
t o  be 7.8-8.3 f o r  both  Ca and Mg ATP'ase. ATP was hydrolYzed>ADP 
and 5'AMP was not  hydrolyzed. Ethacrynic  a c i d  1-5mM caused i n h i -  
b i t i o n  of both Ca-Mg ATP'ases. Sodium az ide  i n h i b i t e d  mitochon- 
d r i a l  Ca-ATP'ase more than mic rosoml .  I n h i b i t i o n  of Ca-ATP'ase 
was minimal i n  t h e  microsomal f r a c t i o n  i n  lOmM a z ide .  Both mito- 
chondria l  and microsomal Mg-ATP'ase were equa l ly  and markedly in- 
h i b i t e d  by az ide  (5-20mM). ?he human p l acen ta  is r i c h  i n  Ca-Mg 
ATP'ase a c t i v i t y  a t  term and t h i s  a c t i v i t y  is as soc ia t ed  with 
plasma membrane markers; i t s  r o l e  i n  human p l a c e n t a l  Ca and Mg 
t r a n s p o r t  remains t o  be  de t e rmned .  
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Human newborn adipose  t i s s u e  possesses  a high degree of meta- 
b o l i c  a c t i v i t y .  The r a t e s  of l i p o l y s i s  and glycogenolysis  a r e  
e levated t o  provide f a t t y  ac ids  and glucose  f o r  t h e  increased en- 
ergy demands of e x t r a u t e r i n e  l i f e .  Both of t hese  processes  a r e  
mediated i n  pa r t  by cyc l i c  AMP dependent p ro t e in  kinase .  

The a c t i v i t y  of c y c l i c  AMP dependent p ro t e in  kinase  was d e t e r -  
mined i n  a group of normal i n f a n t s  ranging i n  age from 2 t o  72 
h r s .  There was a s i g n i f i c a n t  i nc rease  i n  p ro t e in  k inase  a c t i v i -  
t y  a f t e r  the  f i r s t  day of l i f e ,  0.23 + 0.02 nmoles 3 2 ~  incorporat -  
edlmglmin i n  the  absence and 0.41 2 0y02 in  the  presence of c y c l i c  
AMP f o r  l e s s  than 24 h r s  o ld  and 0.29 2 0.01 in  t h e  absence and 
0.54 _+ 0.02 i n  t he  presence of c y c l i c  AMP f o r  g r e a t e r  than 24 h r s  
However t he  p ro t e in  kinase  a c t i v i t y  r a t i o ,  i . e .  a c t i v i t y  -cycl ic  
AMP/activity + c y c l i c  AMP was highest  dur ing the  f i r s t  12 h r s  of 
l i f e  i nd ica t ing  t h a t  t he  enzyme was i n  a h igh ly  a c t i v a t e d  s t a t e  
immediately a f t e r  b i r t h .  The a c t i v i t y  r a t i o  f o r  6 newborns l e s s  
than 12 h r s  old was 0.61 f 0.02 compared t o  0.51 f 0.01 f o r  4new- 
borns in  t he  13 t o  24 h r  age range. 

The e f f e c t  of high concentra t ions  of sodium ch lo r ide  on t h e  
equi l ibr ium between a c t i v e  and i n a c t i v e  p ro t e in  kinase  was a l s o  
determined on the  enzyme i s o l a t e d  from a d u l t  adipose  t i s s u e .  
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a s u b s t r a t e  f o r  pulmonary l e c i t h i n .  
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