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HUMAN FETAL AND MATERNAL PLASMA AMINO ACID LEVELS I N  
NORMAL AND INTRAUTERINE GROWTH RETARDED (IUGR) GESTA- 
TIONS. William A. Gahl,  Kypros H. ~ i c o 1 a i d e s ; I s a  
Be rna rd in i ,  Robert Bradle  , Mark I .  Evans. Sec t i on  on 0242  Human Biochem. Gen., NIC;, Bethesda, MD, H a r r i s  B-C, 
OD, King 's  Co l l . ,  London, Reproductive Genet ics ,  
OB-Gyn., Wayne S t a t e  Univ., D e t r o i t ,  M I .  

Human f e t a l  blood was obta ined by co rdocen te s i s  from 38 second & 
t h i r d  t r i m e s t e r  h igh - r i sk  f e t u s e s .  For 31 of t he se  g e s t a t i o n s ,  
s imul taneously-obta ined ma te rna l  blood was a l s o  a v a i l a b l e .  14 of 
t he  38 (11 of t h e  31) g e s t a t i o n s  r e s u l t e d  i n  IUGR i n f a n t s .  A l l  
samples were assayed f o r  plasma amino a c i d s  ( M s ) ,  i . e . ,  t h r ,  s e r ,  
pro ,  g ly ,  a l a ,  c i t ,  v a l ,  met, i l e u ,  l e u ,  t y r ,  phe, orn ,  l y s ,  h i s ,  
and a r g .  For both  f e t a l  and maternal  samples,  plasma AAs of t h e  
IUGR group d i d  n o t  d i f f e r  from normal. F e t a l  plasma l e v e l s  were 
s i g n i f i c a n t l y  h ighe r  than ma te rna l  l e v e l s  f o r  a t  l e a s t  6  AAs: t h r ,  
v a l ,  met, t y r ,  phe, and l y s ;  t h e s e  a r e  appa ren t ly  concentra ted  i n  
t h e  f e t a l  c i r c u l a t i o n  by t h e  p l acen t a .  For 20 normal f e t a l l m a t e r -  
n a l  plasma p a i r i n g s ,  t h e  mean r a t i o  of f e t a l  t o  maternal  AA l e v e l s  
ranged from 1.2  t o  2.4 f o r  t h e  6  AAs. Of 11 IUGR f e t a l l m a t e r n a l  
r a t i o s ,  8  f e l l  w i th in  t h e  normal range,  bu t  3  were between 0.99 
and 1.02; t h e s e  IUGR g e s t a t i o n s  exh ib i t ed  impaired a b i l i t y  t o  
concen t r a t e  t h e s e  6  AAs i n  t h e  f e t a l  c i r c u l a t i o n .  These f i n d i n g s  
1.) E s t a b l i s h  f o r  t h e  f i r s t  t ime s t anda rd  l e v e l s  f o r  f e t a l  
plasma AAs i n  u t e r o ;  2.)  Require  conf i rmat ion and c o r r e l a t i o n  
with g e s t a t i o n a l  age  a s  more r e s u l t s  a cc rue ;  and 3 . )  Suggest t h a t  
a p o r t i o n  of IUGR g e s t a t i o n s  e x h i b i t  a  S e f e c t  i n  t h e  a b i l i t y  t o  
:oncentra te  n u t r i e n t s  w i t h i n  t h e  f e t u s .  These d a t a  provide  a  
b a s i s  f o r  f u t u r e  d i a g n o s t i c  and,  perhaps ,  t he rapeu t i c  i nves t i ga -  
t i o n s  i n t o  g e s t a t i o n s  a t  r i s k  f o r  IUGR. 

DIFFERENTIAL EFFECTS OF HIGH GLUCOSE ON FETAL LUNG 
MATURATION I N  VITRO AS A FUNCTION OF GESTATIONAL AGE. 
I r a  H. Gewolb (Spon. A. Fleischman), Dept. of Peds . ,  

a 2 4 3  Alber t  E i n s t e i n  Col lege  of Medicine, Bronx, NY. 
Hyperglycemia h a s  been imp l i ca t ed  a s  a  cause  of de- 

layed f e t a l  lung matura t ion i n  t h e  d i a b e t i c  pregnancy. 
Previous  work has  shown t h a t  h igh  glucose  l e v e l s  i n h i b i t  biochem- 
i c a l  and morphologic matura t ion of  f e t a l  lung i n  v i t r o .  The aim of 
t h e  p re sen t  s tudy was t o  examine t h e  e f f e c t  of h igh glucose  on 
f e t a l  lung development a t  d i f f e r e n t  t imes  du r ing  g e s t a t i o n .  

F e t a l  r a t  lung e x p l a n t s  (17.5-21.5 days) were grown f o r  48 h r  i n  
media con ta in ing  10,  50, o r  l O O m M  glucose ,  pulsed w i th  H ~ - c h o l i n e ,  
and t he  r a t e  of i nco rpo ra t i on  i n t o  phosphat idylchol ine  assayed.  

S i g n i f i c a n t l y  decreased r a t e s  of cho- 
l i n e  i nco rpo ra t i on  were seen w i th  19.5 ~ O O ~ ~ E I  CI.U vs l o m ~  CLU 
and 20.5 day lungs  grown i n  lOOmM glu-  
cose ,  compared t o  t hose  grown i n  l O m M  
glucose  (27% and 29% i n h i b i t i o n ,  resp- 
e c t i v e l y ;  p<.001).  E a r l i e r  i n  g e s t a t i o n  
(17.5 and 18.5 days)  l O O m M  glucose  re-  
s u l t e d  i n  s i g n i f i c a n t  i n c r e a s e s  i n  cho- 

t i o n ;  p< .Ol ) (F ig ) .  Explants  grown i n  50 
l i n e  i nco rpo ra t i on  r a t e  (26% acce l e r a -  
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mM glucose  had e f f e c t s  s i m i l a r  t o ,  bu t  
of l e s s e r  magnitude than,  those  grown 17.5 18.5 19.5 20.5 21.5 
i n  l O O m M  glucose .  Equiosmolar manni to l  I)AYS 01: GESTATION 

c o n t r o l s  d id  no t  have equ iva l en t  i n h i b i t o r y  o r  a c c e l e r a t o r y  e f f e c t .  
These r e s u l t s  suggest  t h a t  h igh  glucose  e x e r t s  d i f f e r i n g  e f f e c t s  

on f e t a l  lung development a t  d i f f e r e n t  t imes  du r ing  g e s t a t i o n .  The 
c r i t i c a l  per iod f o r  i n h i b i t i o n  appears  l i m i t e d  t o  a  t ime l a t e  i n  
g e s t a t i o n ,  c o n s i s t e n t  w i th  our  previous  i n  v ivo d a t a .  

IiIGH GLUCOSE CONCENTRATIONS CAUSE DELAYED FETAL LUNG 
MATURATION AS MEASURED BY FLUORESCENCE ANISOTROPY ANn - - - . . . . - - - - - - 
INTENSITY. I r a  H. Gewolb, Joan Deutsch, and Ralph L. 244 C a v a l i e r i  (Spon. A. Fleischman) Depts.  of Peds. & Ob- 
Gyn, A lbc r t  E i n s t e i n  Col lege  of Medicine, Bronx, NY. 

Previous  s t u d i e s  have shown t h a t  f e t a l  r a t  lung 
c u l t u r e d  i n  higk glucose  media e x h i b i t s  decreased r a t e  of cho l ine  
i nco rpo ra t i on  i n t o  phosphat idylchol ine ,  i n d i c a t i n g  delayed lung 
matura t ion.  We have a l s o  demonstrated t h a t  by measuring f l uo re sc -  
ence of a  su r f ac t an t - a s soc i a t ed  probe both  t h e  q u a n t i t y  ( i n t e n s i -  
t y )  and f l u i d i t y  (anisot ropy)  of s u r f a c t a n t  produced by t h i s  ex- 
p l a n t  system and s e c r e t e d  i n t o  t h e  c u l t u r e  media can be a s se s sed .  
The p re sen t  s t udy  was designed t o  exp lo re  t h e  e f f e c t s  of d iE fe r -  
i n g  glucose  l e v e l s  on f l uo re scence  i n t e n s i t y  and an i so t ropy .  

19 .5  day f e t a l  r a t  lung e x p l a n t s  were grown f o r  48 h r  i n  media 
con ta in ing  10,  50, o r  l O O m M  glucose .  T i s sue  homogenates and c u l t -  
u r e  media wer? p u r i f i e d  on Sephacryl  columns, a  f l u o r e s c e n t  probe 
added t o  t he  s u r f a c t a n t  f r a c t i o n ,  and f l uo re scence  i n t e n s i t y  and 
an i so t ropy  measured. NgISOTROPY AFTER 48 HR I N  CULTURE 

Fluorescence  i n t e n s i t  lOmM Glu 50mM Glu l O O m M  Glu 
was s i g n i f i c a n t l y  lower 
in cultured in ISSUE .220+.006 .230+.015 .230+.007 

, :: 
l O O m M  g lucose  (74 2 6% EDIA .196*.009 .203i.008 .224i.004 
r e l a t i v e  t o  l O m M  values; * < .05 ** < .O1 vs  10mM a i r e d  T - t e s t  
p  < .005) .  S i g n i f i c a n t l y  h ighe r  an i so t ropy  (lower f l u i d i t v )  was . . , . 
found i n  t i s s u e  grown i n  l00mM glucose;  h ighe r  an i so t ropy  was a l -  
s o  noted i n  h igh glucose  media samples (100mM>50mM>lOmM) (Table) .  

Thus, g lucose  i n h i b i t s  matura t ion of s u r f a c t a n t  a s  measured by 
f l uo re scence  i n  v i t r o .  These r e s u l t s  suggest  t h a t  t h e  delayed fe-  
t a l  lung development i n  d i a b e t i c  g e s t a t i o n  may be cha rac t e r i zed  
by d e f e c t s  i n  f l u i d i t y  a s  we l l  a s  q u a n t i t y  of s u r f a c t a n t  produced. 

S IRONIC MATERNN, num 'IRIMSTER HYPOXIA ON C ~ I I O N I N E  
ENXEPHALIN LEVEE IN PREIERM RABBIT BRAINSTEM. J. Gingras, 
W. Long, Duke U. Med C t r ,  Dept. of Peds, Durham NC, t245 Burrougk Wellcome, Rm, K (sponsored by JE Brazy) 

Acute hypoxia a l t e r s  t h e  content  of the neuropeptide 
methionine enkephal in  (ME) wi th in  s p e c i f i c  bra ins tem 

regions involved in respiratory control. This a l t e r a t i on  is both age 
and region speci f ic  (Ped Res 20555-657, 1936). Since MI? is implicated 
i n  abnormalities of respiratory control,  particularly i n  the newborn, 
we examined the e f f ec t  of chronic hypoxia on ME levels  within speci f ic  
brainstem regions of prenatal animals. 6  pregnant animals were placed 
i n  environmental chambers a t  ges ta t ional  day E-10. Between days E-14 
and E-28, 3  pregnant animals breathed 21% 0 (control) and 3  pregnant 
an ima l s  breathed 14% 02. On E-28 ( term = 830-31) t he  f e t u s e s  were 
delivered by hysterotomy and immediately sacrificed. The brains were 
removed and sectioned in to  the co l l i cu l i ,  pons and medulla, and ME 
measured by RIA. ?hc results a r e  reported as ng E/mg protein 2 SEM and 
a r e  tabulated below: 

medulla .09 
Pons .028 
co l l i cu l i  .94 

These data show: 1) In both control and hypoxia exposed fe tuses  ME 
is  g r e a t e s t  i n  t h e  medulla,  l e s s e r  i n  t h e  pons and lowest  i n  t he  
c o l l i c u l i  and 2) ME is increased w i th in  t h e  pons ( a  r egu la to r  of 
respiratory frequency) of p r ena t a l l y  hypoxia-exposed animals .  T h i s  
tendency (but not significance) is a lso  seen i n  the medulla of hypoxia- 
exposed animals. These r e su l t s  of fer  additional support f o r  a  ro le  of 
ME i n  abnormalities of respiratory control under basal conditions and a  
ro l e  i n  the increased suscept ib i l i ty  of the hypoxic preterm infant. 

FOSTNATAL EFFECTS OF INUTERI HYFQXIA ON 'ME ONCEN?KATION 
OF MEXUONINE FJKIYHALIN WI'MIN RABBIT BRAINSTEM REIONS. 246 J. Gingras , W. Lon &, Duke U Med Ctr,  Dept of Peds, hrham 
K and Burroughs Wellcome, RTP, K. (Spon. by JE Brazy) 

The neuropeptide methionine-enkephalin (ME) is involved 
in respiratory control par t icular ly  i n  the newborn. Its 

basal concentration and a l tera t ions  with acute hypoxia are  both region 
and age speci f ic  (Brain Res, 336:73-8), 1985; Ped Res 20:655-57, 1986). 
Additionally, prenatal exposure t o  toxins produce long term sequelae. 
We examined the e f f ec t  of inutero hypoxia on ME in  postnatal animals 
aged 3,7,21 days. 12 pregnant rabbi ts  were housed i n  environmental 
chambers a t  g e s t a t i o n a l  age E-10. Between E-14-E-28, 6  animnls  
breathed 21% 0 ( c o n t r o l ,  C) and 6 breathed 14% (hypoxia,  H). The 3 
an ima l s  were k lndled and young reared i n  R A  u n t i l  s a c r i f i c e .  The 
brains were removed and sectioned in to  superior, infer ior  w l l i c u l i ,  
pons and medulla. n=6/condition/age. * = p<.05. 

3  d.0. 7  d.o 21d.o 
Brain Region Control Hypoxia Control Hypoxia Control Hlypoxia 

medulla 5.84.@ 6 . ~ ~ ~ ~  5.36.75 ~ 7 5 . ~ ~  8.91.83 5.o2a4l* 
pons 4 . 1 0 . ~  4 . 2 0 . ~ ~  4 . 7 0 . ~ ~  3.93.35 6 . 1 2 . ~ ~  4 . 6 ~ ~ ~ ~  
in f .  co l l i cu l i  1 . 4 5 . ~  1 . 3 4 . ~ ~  2.54." ~ . 7 8 . ~ ~  3.82.23 4 . ~ ~ ~ ~  
sup. co l l i cu l i  0.42.'~ 0.39.~' 1 . 1 2 . ~ ~  1 . 5 6 . ~ ~  3.33.31 1 . 9 4 . ~ ~  

These d a t a  conf i rm t h a t  1 )  ME is g r e a t e s t  i n  t he  medulla,  pons > 
i n f e r i o r  c o l l i c u l i ,  s u p e r i o r  c o l l i c u l i  and 2) except  w i th in  t h e  
infer ior  co l l i cu l i ,  prenatal hypoxia is associated with decreased ME 
levels  within brainstem regions a t  postnatal day 21. This decrease m y  
r e f l ec t  a  d i rec t  e f f ec t  on ME neurons or a l ternat ively  r e f l ec t  changes 
i n  t ransmit ters  tha t  regulate ME. ME is inhibitory t o  respiration; 
thus, long term e f f ec t s  of hypoxia m y  accelerate control mechanisms. 

PREDICTIVE VALUE OF UMBILICAL CORD PLASMA 
PROSTAGLANDINS E l ,  E2, AND 6-KETO F l a  ON FUTURE 
PATENCY OF THE DUCTUS ARTERIOSUS. Ha r l e  G. Ginsberg 247 and W. Michael DeVoe (Spon. by John ~ew;). Tulane 
U n i v e r s i t v  School o f  Medicine, Dept. o f  P e d i a t r i c s ,  
New o r l e a k ,  Lou is iana.  

The p lacenta  i s  a w e l l  known source o f  many p ros tag land ins  (PG) 
i n c l u d i n g  E l ,  E2, and 6-Keto Fla. PGEl has been used t o  ma in ta in  
patency i n  t he  ductus a r t e r i ousus  i n  i n f a n t s  w i t h  duc ta l  dependent 
congen i t a l  cyano t i  c h e a r t  disease. Various plasma p ros tag land in  
l e v e l s  have been measured a t  b i r t h  i n  term as  well  a s  preterm 
i n f a n t s  b u t  none o f  these r e p o r t s  discussed t h e i r  r e l a t i o n s h i p  
t o  any f u t u r e  development o f  a hemodynamically s i g n i f i c a n t  pa ten t  
ductus a r t e r i ousus  (PDA). We measured venous u m b i l i c a l  cord  plasnla 
PGE1, PGEE, and PG 6-Keto F l a  l e v e l s  by radioimmunoassay t o  
determine i f  any o f  these m igh t  serve as p r e d i c t o r s  o f  f u t u r e  
duc ta l  patency. A l l  t h ree  o f  these PG's have been i m p l i c a t e d  i n  
ma in ta in i ng  o r  caus ing duc ta l  patency. Leve ls  were measured a t  
b i r t h  i n  36 i n f a n t s  weigh ing l e s s  than 1750 grams and hav ing a 
ges ta t i ona l  age o f  under 35 weeks. Th i r t een  i n f a n t s  (36%) were 
subsequent ly diagnosed by e i t h e r  two dimensional echocardiography 
o r  phys i ca l  parameters ( o r  bo th )  as having a PDA. Whi le t he re  
tended t o  be marked e leva t i ons  i n  PG 6-Keto F l a  l e v e l s  i n  some 
i n f a n t s  p r i o r  t o  d iagnos is ,  these as w e l l  as o the r  PG l e v e l s  were 
n o t  found t o  s t a t i s t i c a l l y  c o r r e l a t e  w i t h  duc ta l  patency (p=.05 
f o r  PGFla ). These f i n d i n g s  do n o t  suppor t  t he  hypothes is  t h a t  
u m b i l i c a l  co rd  PGE1, PGE2, o r  PG 6-Keto F l a l e v e l s  may serve as 
p r e d i c t o r s  o f  f u t u r e  duc ta l  patency. Ins tead,  patency may be 
determined by p r i m a r i l y  l o c a l  o r  i n t r a c e l l u l a r  f a c t o r s  which may 
o r  may n o t  be oxygen dependent. 
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