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DEVELOPMENT OF TRANSSYNAPTIC REGULATION OF ADRENAL LACPATE(L) AM) FRUCTOSE(F) ARE GLYUXENIC PREXXFiSGB 
TRANSMITTEKS E.F. La Gamma & J.E.  Adler,  P e d i a t r i c s  

0 2 6 6  & Neurobiology, SUNY a t  Stony Brook, and Neurology, 
Cornel l  Medical Center.  New York. - - -  

Transsynapt ic  a c t i v i t y  d i f f e r e n t i a l l y  r egu la t e s  
b iosyn thes i s  o f  sympathoadrenal catecholamines (CA) and co-local- 
i z e d  o p i a t e  pept ides  i n  t he  r a t  (La Gamma, e t  a 1  PNAS 82: 8252, 
1985) .  We determined whether s i m i l a r  mechanisms were ope ra t ive  
dur ing development. Adrenal leu-enkephalin (LEU), f i r s t  de t ec t ed  
a t  E0.75, i n c r e a s e d  20 f o l d  d u r i n g  m a t u r a t i o n  from b i r t h  t o  
adulthood whi le  medullary weight increased only 10 fold .  Since 
medullary c e l l s  do not d iv ide  a f t e r  b i r t h ,  t h i s  r ep re sen t s  a  spe- 
c i f i c  maturat ional  i nc rease  i n  LEU content  per  chromaffin c e l l .  
I n  a d u l t  medullae, decreas ing t r ans synap t i c  a c t i v i t y  through 
adrenal  denervat ion o r  exp lan ta t ion  r e s u l t s  i n  a  30 t o  50 fo ld  
i n c r e a s e  i n  LEU (La Gamma, e t  a 1  Science 224:1102, 1984). In 
c o n t r a s t ,  LEU l e v e l s  i n  denervated o r  explanted medullae from 
n e o n a t a l  r a t s  ( < I 0  days) do not .  Prolonged denervat ion ( 5  t o  21 
d a y s )  b locked even  t h e  normal m a t u r a t i o n a l  i n c r e a s e  i n '  LEU. 
Moreover, increased a c t i v i t y  through n i co t ine  treatment a l s o  
f a i l e d  t o  a f f e c t  LEU l e v e l s  i n  neonates.  Spec i f i c  d e f i c i t s  i n  
n i c o t i n i c  r ecep to r  t ransduct ion mechanisms o r  immaturity of 
o p i a t e  h iosyn thes i s  pathways may account f o r  these  observat ions .  
Therefore ,  l i k e  CA pathways, adrenal  o p i a t e  pept ides  r equ i r e  pre- 
s y n a p t i c  r egu la to ry  s i g n a l s  t o  achieve normal development. De- 
f i n i n g  t r a n s m i t t e r  ontogeny and identifying e s s e n t i a l  c e l l u l a r  
p r o c e s s e s  w i l l  help  e l u c i d a t e  mechanisms of sympathoadrenal ex- 
haust ion o r  dysfunct ion and thus  promote the  development of inno- 
v a t i v e  therapy f o r  sy~tdromes of autonomic dysfunct ion i n  
neonates.  Supported i n  pa r t  by the  March of Dimes Foundation. 

DELAYED FETAL LUNG MATURATION I N  THE DIABETIC MOUSE. 
.Stewart Lawrence and Heber C. Nielsen, Southwestern 
Medical School, Dept. of Ped ia t r i c s ,  Dal las ,  TX. f 267 Mouse f e t u s e s  fmm t h e  gene t i c  d i a b e t i c  mouse a r e  
macrosanic w i th  increased body, l ung  and p l acen ta  
weights  and have abnormal carbohydrate metabolism 

wi th  increased l i v e r  and placenta  glycogen content.  We s tud ied  
the  e f f e c t  of inoreased glucose a v a i l a b i l i t y  and u t i l i z a t i o n  on 
lung  growth and maturat ion i n  t hese  f e t u s e s  a t  18 days  g e s t a t i o n  

term.19). Phospholipid syn thes i s  i n  lung s l i c e s  was measured a s  
'H-choline incorpora  on  i n t o  phosphat idylchol ine  (PC) and d i s a t -  
ura ted PC (SPC) and "C-glycerol i nco rpora t ion  i n t o  phosphatidyl- 
g lyce ro l  (PC ) and phospha t idy l inos i to l  (PI) .  The d i a b e t i c  
f e t u s e s  had s i g n i f i c a n t l y  h ighe r  SPC syn thes i s  than c o n t r o l s  
(881+65 v s  520233 CPM/mg p ro t ;  m e w S E ;  p<.001) but s i g n i f i c a n t l y  
lower FG syn thes i s  (216226 vf4327+35 CPM/mg p m t ;  meawSE; 
p<.02) ,  w i th  a  lower C - E /  C-PI r a t i o  (1.812.18 v s  3.172.14; 
meawSE; p<. 001 ). Diabe t i c  f e t a l  l ungs  were morphologically l e s s  
mature than con t ro l s ,  a s  shown by a  s i g n i f i c a n t l y  decreased a i r  
space dens i ty  (.27*.Ol v s  .43+.02; m e a ~ S E ;  p<.001) and a l v e o l a r  
e p i t h e l i a l  c e l l / t o t a l  t i s s u e  r a t i o  (.54+.02 v s  .66_t.03; meawSE; 
p<.01). Increased SPC syn thes i s  i n  d i a b e t i c  f e t a l  lung may 
r e f l e c t  t h e  enhanced lung  growth r e s u l t i n g  i n  macrosomia. Lung 
maturat ion may be represented more s p e c i f i c a l l y  by FG syn thes i s ,  
t h e  FG/PI r a t i o ,  and morphologic indices ,  a l l  of which were 
decreased i n  d i a b e t i c  f e tu ses .  Thus enhanced growth appears  t o  
coincide  wi th  delayed maturation. Fur ther  s t u d i e s  wi th  t h i s  
model of gene t i c  d i abe te s  w i l l  h e l p  c l a r i f y  t h e  mechanisms 
causing enhanced growth and delayed lung maturat ion i n  t h e  i n f a n t  
of a  d i a b e t i c  mother. 

ACCELERATED ORGAN MATURATION IS ASSOCIATED WITH 
INCREASED BINDING OF EPIDERMAL GROWTH FACTOR ( E G F )  IN 
IUGR PREGNANCIES. Stewart  Lawrence, J an ice  F. Sissom, A268 Wendy K .  S t enze l ,  and Joseph B. Warshaw. Dept. of 
P e d i a t r i c s ,  Southwestern Med. Sch.,  Da l l a s ,  TX. 

Delayed maturation o f  lung and placenta  o f  f e t u s e s  
from s t reptozotocin- induced d i a b e t i c  r a t s  i s  a s soc i a t ed  with 
decreased binding of EGF t o  membranes prepared from these  organs. 
In o r d e r  t o  examine t h e  hypothesis  t h a t  s u b s t r a t e  supply i s  
important i n  mediating these  a1 t e r a t i o n s ,  we induced  i n t r a u t e r i n e  
growth r e t a r d a t i o n  (IUGR) via  u n i l a t e r a l  l i g a t i o n  of t h e  i n f e r i o r  
u t e r i n e  a r t e r y  on day 17 o f  ges t a t ion  ( term=22) .  There was a  
s i g n i f i c a n t  reduct ion in  mean weights of body, p lacenta  and lung 
(292, 14% and 38% respec t ive ly )  i n  f e t u s e s  on day 20, a s  compared 
t o  c o n t r o l s  from the c o n t r a l a t e r a l  u t e r i n e  horn. Ca lo r i c  
r e s t r i c t i o n  in  t h i s  model was r e f l e c t e d  by s i g n i f i c a n t l y  
decreased glycogen con ten t  of IUGR placentas  (29+2 vs. 35+2 pg/mg 
p ro te in ;  mean+SE; p<.05) and lungs (332t53 vs. 440+27 pg/mg 
p ro te in ;  meants€; p<.05). The lungs of IUGR f e t u s e s  were 
morphologically more mature with th inne r  a l v e o l a r  wa l l s  and an 
increased r a t i o  of a i r  space dens i ty  t o  t o t a l  t i s s u e  (.45+.03 vs. 
.27+.02; mean+SE; p<.005), bu t  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  i n  whole lung phospholipid syn thes i s .  S p e c i f i c  binding 
of EGF t o  p lacenta  membrane was s i g n i f i c a n t l y  increased in  IUGR 
f e t u s e s  (23.4+1.7 vs. 18.1r1.6 % bindinglmg p ro te in ;  meantSE; 
p<.05) and c o r r e l a t e d  with t h e  e x t e n t  of p lacenta l  growth 
r e s t r i c t i o n  ( r=.601;  p<.01). These changes, which a r e  t h e  
opposi te  of t hose  observed i n  f e t u s e s  of d i a b e t i c  r a t s ,  suggest  
t h a t  n u t r i e n t  a v a i l a b i l i t y  i n f luences  t h e  timing of organ 
maturat ion l a t e  i n  g e s t a t i o n ,  and i t s  e f f e c t  may be mediated 
through t i s s u e  binding of endogenous EGF. 

IN THE & D N I C A L L Y  CATIIGTERIZED BABOON FETUS 
L nne  L. L e v i t s k  John B. P a t o n ,  and  h v i d  E. A269 FXsher, P r l t z k e r  k h .  hied., U. Chicago and Michael 
Reese Med. Ctr. k p t s .  Fed ia t . ,  Chicago 

In  o r d e r  t o  a s s e s s  t h e  con t r ibu t ion  o f  t h e  d i r e c t  
[phosphoryla t ion(P)  o f  g lucose ]  v s  i n d i r e c t  [ P  o f  o t h e r  precur-  
s o r s )  pathway of g lycogenesis  i n  t h e  f e t u s ( f e t ) ,  t e n  baboon f e t  
of 140 d  g e s t a t i o n  were s tud ied  a f t e r  placement o f  femoral a r t e r y  
(FA) and umbil ica l  ve in (W)  c a t h e t e r s .  (X1 day 4  p o s t  su rge ry ,  
a f t e r  a 24h f a s t ,  maternal(mat) baboons were sedated and mat 
p l a sna  glucose((;) was r a i s e d  to 6 8 ~ 3  % / d l  w i th  10% t o  mat vein .  
A primed dose  o f  50 uc/h U-14C L and 2-3H G (n=5), o r  U-14.2 F and 
3-3H G(n=5) was infused t o  s t eady  s t a t e  i n t o  t h e  W ove r  3h. S ix  
FA samples were obtained 90-180 min, t h e  f e t  was s a c r i f i c e d  under 
mat-fet gene ra l  a n e s t h e s i a ,  and kidney and l i v e r  removed f o r  
d e t e r m i n a t i o n  o f  g lycogen  ( g l y )  and 14C, 3H g l y  e n r i c h m e n t .  
F e t a l  blood 14C G de r ived  f r a n  L SA was 4.0L.5, 14C G f r a n  F SA 
was 1 1 . 0 d . 5 ,  9-3H G SA was 42.0L2.5, and 3-3H G S 4 j  was 
35.%5.(uc/mg(lO ). Organ g l y  SA was ca l cu la t ed  a s  uc/mg(lO ) :  
Organ 14C(L) 14C(F) 2-3% 3 - 3 s  
Liver  3.0752.60 23.63210.52 .78+.68 4 .25~2 .0  
Kidney 1.70+.43 1.76+ .08 .08+.01 .83+.17 
SA o r g a n  g ly /SA G r e f l e c t s  t h e  f r a c t i o n  o f  g l y  d e r i v e d  from 
l a b e l .  14C SA kidney gly/SA G was g r e a t e r  t han  2-3H or 3-3H 
ratio f o r  F and L fe t (p<.OW).  14C SA l i v e r  gly/SA G was g r e a t e r  
f o r  F v s  2-3H, 3-3H(p<.002, p<.05) and L v s  2-3H(p<.002), b u t  
s i m i l a r  f o r  L f e t  v s  3-3H. l%is is more than can be expla ined by 
in t r ao rgan  f u t i l e  cyc l ing .  ?he i n d i r e c t  pathway may b e  an imwr-  
tant  mute of glyccgenesis in glwmeogenic organs of t h e  fetus. 

ACIDEMIA POTENTIATES THE PLASMA CATHECHOLA- 
MINE(CA) RESPONSE TO WPOXEMIA(HYP) IN PETAL 
SHEEP. Alan B. Lewis, Mahvash Sade hi. 270 University of Southern California Zchool of 
Medicine, Childrens Hospital of Los Angeles, 
Division of Cardiology, Los Angeles. 

Though hyp has been shown to stimulate adrenal med- 
ullary CA release and raise plasma CA concentrations, 
it is unclear whether acidosis influences the magnit- 
ude of this response. Eleven chronically catheterized 
late gestation(0.8) fetal lambs in utero were invest- 
igated during a baseline control period and following 
the onset of umbilical cord constriction-induced hypo- 
xemia (P02=5-15 torr). The data were segregated based 
upon the fall in pH. Plasma CA rose in response to 
hypoxemia, but were potentiated by the development of 
acidosis (pH=7.19?.02). Baseline ~ ~ ( 4 8 7 2 1 1 3  pg/ml) 
increased to 13862127 pg/ml (p<.001) in response to 
hyp alone but rose to 6726T1289 pg/ml (p(-05) in the 
presence of hyp+acidosis. Hyp increased plasma E 
from 99236 pg/ml to 512281 pg/ml (p( -001). However, 
an additional 9-fold increase (p(.05) was noted when 
hyp was combined with acidosis (~=4311?1449 pg/ml). 
Thus, acidosis significantly potentiates the magnitude 
of the plasma CA response to hyp in the late gestation 
fetus. 

PRENATAL HEMATOLOGICAL INDICES DURING GESTATIONAL 
DEVELOPMENT AS DETERMINED BY PERCUTANEOUS UMBILICAL 
BLOOD SAMPLING. Abraham Ludomirski, Vinod K. Bhutani,  
Ronald L i b r i z z i  Ronald Bolo nese .  Spon. by Lois  H. 27 1 X G E n .  Univ ofL PA ~ c h  of "Ed, Pennsylvania ~ o s p .  
Sec. of Per inatology & Newborn P e d i a t r i c s ,  Ph i l a ,  PA. 

D i rec t  acces s  t o  f e t a l  blood by an u l t r a sonograph ica l ly  guided 
needle  is now f e a s i b l e  and overcomes t h e  l i m i t a t i o n s  of e a r l i e r  
sampling techniques  such a s  p l acen tocen te s i s ,  fe toscopy and 
s c a l p  sampling. Percutaneous umbil ica l  blood sampling (PUBS) of 
92 f e t u s e s  were performed f o r  a  v a r i e t y  of f e t a l  i nd ica t ions :  
suspected p r e n a t a l  hematological d i seases ,  r ap id  chromosomal 
eva lua t ion ,  e t c .  Of these ,  50 f e t u s e s  (17 t o  37 wks g e s t a t i o n )  
were deemed normal a t  b i r t h  and p o s t n a t a l  eva lua t ion  and were 
evaluated r e t r o s p e c t i v e l y  f o r  t h e  hematological i nd ices .  Values 
of hemoglobin (HGB), r ed  blood c e l l s  (RBC), mean corpuscular  
volume (MCV), whi te  blood c e l l s  (wBC) and p l a t e l e t  ( P l t )  counts  
were c o r r e l a t e d  t o  g e s t a t i o n a l  age (GA).  Linear r eg res s ion  
equat ions  a r e  l i s t e d :  

HGB ( g ~ n / d l ) ~  = 
RBC (pe r  mm ) = 
MCV ( p e r p 3 )  = 

F e t a l  values  i n d i c a t e  

9.39 + 0.076 (GA);  r = 0.51; ( ~ < 0 . 0 1 )  
2.52 + 0.067 (GA); r  = 0.38; ( ~ < 0 . 0 1 )  

142.0 - 1.02 (GA); r = 0.65; (p<0.01) 
a  r e l a t i v e  n e u t r o ~ e n i a  (WBC: 3.0-6.0 x10 ). 

va lues  of both WBC and P l t  counts  (150-i50.000) d id  not  change 
s i g n i f i c a n t l y  dur ing g e s t a t i o n .  These d a t a  d e f i n e  an inc rease  
i n  both HGB and RBC and concomi tan t  decrease  i n  MCV with 
advancing GA. This  s tudy  desc r ibes  and demonstrates t h e  norma- 
t i v e  changes i n  hematological  i nd ices  dur ing f e t a l  development 
p r i o r  t o  t h e  onset  of l abo r  and de l ive ry .  
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