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EFFECT OF INCREASED F.0  ON IUGR FETUS. R i t a  A. 306 V i l e i s i s  (spon.  by . l . l ~ ? a z y )  Duke Univ. Med. Ct r ;  
Department of P e d i a t r i c s ;  Durham, N .  C. 

S ince  t h e  growth r e t a r d e d  fetus(IUGF.)is s u b j e c t e d  t o  c h r o n i c  hy- 
poxia,we t e s t e d  t h e  e f f e c t  of t i n s p i r e d  oxygen c e n c e n t r a t i o n  i n  
t h e  materna l  environment.The u t e r i n e  a r t e r y  of 29 pregnant r a t s  
was l i g a t e d  a t  17 days g e s t a t i o n ; t h e  o t h e r h o r n  was l e f t  untouched 
r e s u l r i n z  i n  AGA l i t t e r m a t e s .  Rats were placed i n  cages des igned  
t o  d e l i v e r  e i t h e r  a c o n s t a n t  f . 0  of 0 .40(0  ) o r  room a i r  (RA). 
Both proups of  r a t s  g a i n 9  weighg equally.0;  day 21 t h e  pregnant 
r a t  was i n j e c t e d  i p  wi th  H20to  e v a l u a t e  f e t a l  f a t t y  a c i d  synthe- 
s i s  and r e t u r n e d  t o  t h e  same cage.Four hours  l a t e r , f e t u s e s  were 
d e l i v e r e d . A l 1  f e t u s e s  from t h e  l i g a t e d  horn were rescrbed  i n  5 of 
17 RA r a t s ,  w h i l e  a l l  12  0 r a t s  had 2 s u r v i v i n g  pups from t h e  
l i g a t e d  horn .Surv iva1  was g i g n i f i c a n t l y  .f (p<.05) i n  IUGR-0 fe -  
t u s e s  ( 5 7 9 %  ,n+sem) compared t o  IUGR-RA group (33+6%). ~ a t a ~ f r o m  
IUGR f e t u s e s  a r e  expressed  a s  percentages  of AGA l i t t e r m a t e s  ex- 
posed t o  t h e  same materna l  environment.(Tahle) F e t a l  weight was 
s i g n i f i c a n t l y  t i n  t h e  IUGR-0 group c o ~ p a r e d  t o  IUC-R-RA f e t u s e s ,  2 
wi thout  a concomitant  t i n  t h e  AGA-0 group. 3 ~ - f a t t y  a c i d  s p e -  

2 
c i f i c  a c t i v i t y  (SA) was s i g n i f i c a n t l y  + i n  IUGR-?A f e t a l  l i v e r ,  
lung  and carcass.Materna1 0 therapy  r e s v l t e d  i n  a s l i g h t , a l t h o u ~ h  2 
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  t i n  f a t t y  a c i d  SA i n  a l l  3 organs .  

IUGR-Re* IUGR-0 
F e t a l  weigh: 67 + 2 74 + 22 
Liver  SA 63 + 5 77 + 6 
Lung SA 76 2 4 87 2 7 
Carcass  SA 90 + 5 94 + 9 
"percentage of AGA counterpayt ;  +p<.05 compared TO 02 grqup 

DEVELOPMENTAL CEREBROVASCULAR RESPONSE TO 307 SYMPATHETIC NERVE STIMULATION IN NEWBORN 
PIGLETS. L. Craig Wagerle,' Savitri P. Kumar,* and 

Maria Delivoria-Papadopoulos. University of Pennsylvania School of 
Medicine, Departments of Physiology and Pediatrics, Philadelphia, PA. 

Previous studies suggest t h a t  sympathetic nerves may a f f e c t  cerebral  
blood flow (CBF) more profoundly in neonates than adult animals. Data 
regarding developmental aspects of adrenergic mechanisms and CBF 
regulation a r e  not available. The present study investigates the 
functional development of sympathetic vasoconstriction in the  cerebral  
circulation. In 16 anesthetized (30% N20) newborn piglets ( 4  t o  15 days), 
t h e  right sympathetic trunk was electrically st imulated for 60s (16 Hz, 
15v, 3 msec) while the le f t  side served as control  and blood flow t o  each 
hemibrain was measured (microspheres). Blood pressure and blood gases 
were not al tered by sympathetic nerve stimulation. During baseline (no 
stimulation) CBF was 7855 and 7725 ml/min/lOOg in t h e  le f t  and right 
hernibrain respectively. Electrical  stimulation of the sympathetic trunk 
decreased flow to the  right hemibrain by 1052% compared t o  the  le f t  
side. Flow t o  the right cerebrum (CBM) was reduced by 1523% while 
flow t o  cerebellum and brainstem regions were unaffected. The efficacy 
of sympathetic vasoconstriction appears t o  be  related t o  age where flow 
t o  the  right CBM was reduced by l4+3 in piglets less than 6 days old, 
1925% in 7-9 day old piglets and c 3 %  in piglets over 9 days of age. The 
developmental pattern was most profound in the  choroid plexus where 
sympathetic vasoconstriction reduced flow by 45T7, 8 c 5 ,  and 5 8 3 %  in 
the  respective age  groups. These da ta  suggest tha t  there  is a cri t ical  
t ime  during postnatal development when sympathetic activation may 
significantly a l te r  CBF. (NIH T35-HD-07217-IOA1 and NIH-HD-15973-01.) 

LONG TERM PROSTAGLANDIN SYNTHESIS INHIBITORS (PGSI) 
2nQ AND TRACHEAL FLUID (TF) PRODUCTION I N  FETAL SHEEP. 
Juu L.D.Wallen, D.T.Murai, C.H.Lee, and J.A.lcltterman. 

Univ. of  C a l i f o r n i a .  Card iovascular  Res.  ins^.. San Franc isco .  ~~ ~ 

I n  f e t a l  sheep ,  TF product ion  i s  r e l a t i v e l y  c o n s t a n t  d u r i n g  
t h e  l a s t  month o f  g e s t a t i o n ;  it d e c r e a s e s  i n  t h e  few days 
b e f o r e  b i r t h ,  a  t ime  when f e t a l  plasma PGE c o n c e n t r a t i o n s  
( [PGE I ) a r e  r i s i n g .  s h o r t  t e rm (12 h )  i n f s s i o n s  o f  PGE* 
d e c r e i s e  TF product ion ,  s u g g e s t i n g  t h a t  t h e  r i s e  i n  endogenous 
[PGE I may be  r e s p o n s i b l e  f o r  t h e  prepartum d e c r e a s e  i n  TF 

p r o d i c t i o n .  To i n v e s t i g a t e  t h e  p o s s i b l e  r o l e  of PGE i n  t h e  
c o n t r o l  of TF product ion  b e f o r e  b i r t h ,  we s t u d i e d  5 2 c h r o n i c a l l y  
c a t h e t e r i z e d  f e t a l  sheep  from 131-150d g e s t a t i o n .  I n  4 an imals ,  
we i n f u s e d  meclofenamate (Mec), a  PGSI, a t  1.4-2.8 mg/h ( a  dose  
p r e v i o u s l y  shown t o  decrease  [PGE I ) ;  t h e  i n f u s i o n  was con- 
t i n u e d  u n t i l  b i r t h  o r  f e t a l  demisz (5-13d).  A c o n t r o l  an imal  
r e c e i v e d  a n  i n f u s i o n  of v e h i c l e  o n l y ,  f o r  l l d .  Each day we 
c o l l e c t e d  t r a c h e a l  f l u i d  from a t r a c h e a l  cannula and a s o f t ,  
i n t r a u t e r i n e  c o l l e c t i o n  bag. TF product ion  i n  exper imenta l  and 
c o n t r o l  an imals  was s i m i l a r  t o  p r e v i o u s l y  r e p o r t e d  normal 
va lues .  During t h e  2 days p r i o r  t o  b i r t h  TF product ion  pro- 
g r e s s i v e l y  decreased  i n  a l l  animals t o  30% o f  t h e  u s u a l  r a t e ;  
t h i s  d e c r e a s e  i s  s i m i l a r  t o  t h a t  p r e v i o u s l y  r e p o r t e d .  Thus, 
Mec d i d  n o t  p r e v e n t  t h e  prepartum d e c r e a s e  i n  TF product ion .  
We conclude t h a t  i n  t h e  l a s t  few days b e f o r e  b i r t h ,  t h e  r i s e  i n  
[PGE 1 does n o t  cause  t h e  f a l l  i n  TF product ion .  ( Supported 
by U ~ P H S  Grant HL 27356 (Pulmonary SCOR) and ALA Fe l lowship  
Grant. ) 

GLYCOGEN METABOLISM O F  FETAL LAMB L U N G  IS MODIFIED 
B Y  C H R O N I C  H Y P E R G L Y C E M I A  A N D  H Y P E R I N S U L I N E M I A .  
David Warburton (Spon. by Robert M c A l l i s t e r ) .  

Neonatal R e s ~ i r a t o r v  Disease  Div is ion .  Chi ldrens  H o s ~ i t a l  of  
Los ~ n g e l e s ' ,  DeG. P e d i a t r i c s ,  u n i v e r s i t y  of 'southern 
C a l i f o r n i a  School of Medicine,  Los Angeles. 

I  s t u d i e d  t h e  developmental p r o f i l e  o f  glycogen,  glycogen 
synthase  and phosphorylase i n  t h e  lungs  of cont ro l  f e t a l  lambs 
a t  123,  131,  and 142d g e s t a t i o n  ( te rm 150d) and i n  t h e  lungs  of 
t h e i r  twins  given in t ravenous  g lucose  ( 1 6 9  mg/kg/min, MtSE) 
from 112d onwards. Serum glucose  (34'2 mgld l )  and i n s u l i n  
(47+11 uU/ml) i n  t h e  g lucose  t r e a t e d  f e t u s e s  were h i g h e r  than  
serum glucose  (19'3 mg/dl P < 0.01)  and i n s u l i n  (14+2 pU/ml 
P < 0 . 0 1 )  i n  t h e  c o n t r o l s .  

123d 131d 142d 
Glycogen c o n t e n t  153 83 7 Control  
ug/mg p r o t  240 95 62 Glucose 

Synthase A 0.41 1.19 1.25 Control  
Nmole/min/mg p r o t  0.35 1.14 0.63 Glucose 

Synthase A+ B 4.90 5.46 5.82 Control  
Nmole/min/mg p r o t  5.39 10.20 4.81 Glucose 

Phosphorylase A 0.30 0.15 0.17 Control 
Nmole/min/mg p r o t  0.25 0.22 0.16 Glucose 

Phosphorylase A+B 3 . 8  0 . 8  0.9 Control  
Nmole/min/mg p r o t  1.7 1 .4  1.0 Glucose 

Fe ta l  lung glycogen was h igher  i n  t h e  g lucose  t r e a t e d  f e t u s e s  
and f e l l  more slowly towards term than i n  t h e  c o n t r o l s .  The 
enzyme a c t i v i t i e s  were a l s o  modified by c h r o n i c  hyperglycemia 
and hyper insu l inemia .  

APPEARANCE OF c-AMP DEPENDENT ACTIN PHOSPHORYLATION 
I N  RAT LUNG AND TYPE I1 EPITHELIAL CELLS J e f f r e y  310 A. W h i t s e t t ,  James Lessard ,  C h i l d r e n ' s  H o s p i t a l ,  
U n i v e r s i t y  of C i n c i n n a t i ,  Ohio 

c-AMP enhances s u r f a c t a n t  r e l e a s e  from Type I1 e p i t h e l i a l  
c e l l s ,  presumably by a c t i v a t i o n  of p r o t e i n  k i n a s e s  (PK) and i n -  
c reased  p r o t e i n  phosphory la t ion .  CAMP dependent (dep)  phospho- 
r y l a t i o n  of endogenous p r o t e i n s  was t h e r e f o r e  a s s e s s e d  i n  r a t  
lung  dur ing  development and i n  a d u l t  Type I1 e p i t h e l i a l  c e l l s .  
P r o t e i n  Mr=43,000 was t h e  major s u b s t r a t e  of c-AMP-PK i n  cyto- 
s o l  from p o s t n a t a l  lung and i n  p u r i f i e d  a d u l t  Type I1 c e l l s .  
Evidence t h a t  [ 3 2 ~ ] 4 3 , 0 0 0  i s  t h e  c y t o s k e l e t a l  p r o t e i n ,  a c t i n ,  
i n c l u d e s  m i g r a t i o n  on 2-D SDS-PAGE and phospho-peptide mapping. 
[ 3 2 ~ ] ~ e r i n e  was t h e  on ly  phosphoamino a c i d  d e t e c t e d .  Phos ho 
r y l a t i o n  was r e v e r s i b l e  and e n t i r e l y  cAMP dep,  EC50=5x10-P - 
M. CAMP dep 3 2 ~ - a c t i n  was b a r e l y  d e t e c t a b l e  u n t i l  21d g e s t a -  
t i o n  and increased  25-fold dur ing  the  p e r i n a t a l  p e r i o d .  cAMP 
dep p r o t e i n  k inase  , a c t i v i t y  d id  not c o r r e l a t e  with developmen- 
t a l  i n c r e a s e  i n  3 2 ~ - a c t i n .  CAMP-PK was h igher  i n  f e t a l  than  
a d u l t  p r e p r a t i o n s ,  p<.01. Lung a c t i n  c o n t e n t  d id  not change 
wi th  age .  Addi t ion  of p u r i f i e d  a c t i n  but n o t  CAMP-PK t o  f e t a l  
c y t o s o l  enhanced 3 2 ~ - a c t i n .  Act in  i s  a major endogenous cyto- 
s o l i c  s u b s t r a t e  of c-AMP-PK i n  Type I1 epithelial c e l l s  and i n  
p o s t n a t a l  lung.  Act in  phosphory la t ion  i s  deve lopmenta l ly  regu- 
l a t e d  i n  a s s o c i a t i o n  wi th  o t h e r  a s p e c t s  of lung matura t ion .  
Mechanisms t h a t  might account f o r  t h e  developmental  changes i n  
lung  3 2 ~ - a c t i n  inc lude  1 )  a v a i l a b i l i t y  of a c t i n  t o  s e r v e  a s  
s u b s t r a t e  of c-AMP- PK, 2 )  new a c t i n  forms, o r  3 )  on togenic  
appearance of s p e c i f i c  c-AMP dependent a c t i n  k inase  a c t i v i t y .  

EFFECT OF MAGNESIUM SULFATE TOCOLYSIS ON MATERNAL 31 1 SERUM TOTAL AND IONIZED CALCIUM. Heid i  Winkler,  Paul. 
Y,K. Wu and Raul A r t a l .  Univ. o f  So. C a l i f .  Sch. of 

Ned., LAC-USC Med. Ct r . ,  Depts. of  Peds and OB/GYN, Los Angeles. 
The appearance o f  "Gap j u n c t i o n s "  i n  t h e  myometrium p e r m i t s  

t h e  i n i t i a t i o n  o f  p a r t u r i t i o n ,  and t e r m i n a t e  pregnancy by provid- 
i n g  l a r g e  a r e a s  of low r e s i s t a n c e  between c e l l s  and a l lowing  
spread  o f  e l e c t r i c a l  in format ion .  Ion ized  ca lc ium (Ca++) p l a y s  
a n  e s s e n t i a l  r o l e  i n  modulating t h i s  f u n c t i o n .  Maqnesium s u l f a t e  
(MgS04) d i s p l a c e s  Ca++ i n  t h e  conduct ion  of nerve  impulse t h u s  
b locking  i t s  t ransmiss ion .  Although t h e  d e p r e s s a n t  a c t l o n  of 
MgS04 on myometrial  e x c i t a t i o n - c o n t r a c t i o n  coupl ing  i s  w e l l  
known, l i t t l e  i s  known of i t s  e f f e c t  on serum ca++ c o n c e n t r a t i o n .  
We s t u d i e d  18 pregnant  women who were i n  a c t i v e  premature l a b o r  
( f e t a l  GA < 34 wks) i n  whom MgS04 was used a s  a t o c o l y t i c  agent .  
The p a t i e n t s  rece ived  a l o a d i n g  dose  o f  4 g o f  MgS04 followed by 
a c o n s t a n t  i n f u s i o n  of 2 g/h. Maternal  serum t o t a l  Mg, Ca and 
ca++ were measured s e q u e n t i a l l y  p r i o r  t o  MgSOq, a t  4, 8-12, every  
12 h d u r i n g  t h e  i n f u s i o n  and 24 h a f t e r  c e s s a t i o n  of i n f u s i o n .  
Serum Mg r o s e  from 1.5 t 0.17 mg (EtSD) t o  3.9 ? 0.8 mg a t  4 h 
and remained e l e v a t e d  dur ing  t h e  i n f u s i o n .  T o t a l  Cz and ~ a + +  
f e l l  s i g n i f i c a n t l y  (p< ,01)  from 9.0t0.5 t o  7.5'0.4 mg/dl and 1.16 
i0 .05  t o  1.0910.07 mM/dl r e s p e c t i v e l y .  Both t o t a l  Ca and ~ a + +  
r e t u r n e d  t o  p r e  MgS04 l e v e l  24 h a f t e r  c e s s a t i o n  of i n f u s i o n .  
Conclusion: C o n t r a c t i o n  of t h e  myometrium i s  dependent on ca++ 
i n  e x t r a c e l l u l a r  f l u i d ,  t h e  f a l l  i n  serum ~ a + +  may be an added 
f a c t o r  i n  reduced myometrial  e x c i t a t i o n - c o n t r a c t i o n  coupl ing  
d u r i n g  MgSOq t o c o l y s i s .  
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