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THREE RENAL TRANSPORT SYSTEMS FOR PROLINE AND GLYCIF 
IN MAN. L .  Las ley  and C . R .  S c r i v e r .  McG i l l  Un i v . -  

Mont rea l  C h i l d r e n ' s  Hosp. Res. I n s t . ,  Mont rea l ,  Quebec. 
Renal hype r im inoq l yc i nu r i a  w i t h  impa i red n e t  t u b u l a r  reabsorp 

t i o n  o f  p r o l i n e  ( p r o ) ,  hyd roxyp ro l i ne  and g l y c i n e  ( g l y )  occurs  
permanent ly i n  mutant homozygotes w i t h  benign f a m i l i a l  r ena l  
i n ~ i n o q l y c i n u r i a  and t r a n s i e n t l y  up t o  s i x  mos a f t e r  b i r t h ,  i n  t b  
nornial human i n f a n t .  We s tud ied  seven i n f a n t s  ( 4  Ashkenazim, 2 
Fr.Can.,  1  Greek) w i t h  massive i n ~ i n o g l y c i n u r i a  de tec ted  by new- 
born  screen inq.  Fami ly  s t u d i e s  de f i ned  two types o f  homozygoter 
and one qene t i c  compound i n  t he  qroup. Sequent ia l  q u a n t i t a t i v e  
r ena l  c learance s tud ies  (endogenous c r e a t i n i  ne and amino a c i d s )  
under a  s t anda rd i zed  p r o t o c o l  were performed i n  the  f i r s t  year  c 
l i f e .  A  pro found d e f e c t  i n  n e t  r eabso rp t i on  o f  p ro  and q l y  was 
found i n  each proband i n  e a r l y  in fancy ;  f r a c t i o n a l  e x c r e t i o n  (FE 
o f  p ro  and g l y  approached 1 .0  (no n e t  r eabso rp t i on )  i n  some. 
Mean FEpro = 0.60 and mean FEgl 0.64 f o r  t he  group i n  e a r l y  
i n f a n c y  compared w i t h  normal vayu is ,  ' -0.05 and < 0.20 r e s p e c t i v e -  
l y .  Pro r eabso rp t i on  matures by 3 nos and q l y  r eabso rp t i on  by t 
mos i n  normal i n f a n t s ;  r eq ress i on  a n a l y s i s  of  FEpro and FEgly 
vs aqe i n  t h e  proband qroup revea led  reabso rp t i on  c a p a c i t i e s  
ma tu r i nq  on a  delayed b u t  analogous schedule.  These f i n d i n g s  
i n d i c a t e  t h r e e  c a r r i e r s  f o r  t u b u l a r  t r a n s p o r t  o f  p ro  and g l y :  t 
shared c a r r i e r  f o r  p ro  and g l y  de tec ted  by t he  mu ta t i on ;  and 
independent p r o - o r e f e r r i n q  and q l y - p r e f e r r i n g  c a r r i e r s  each w i t t  
t h e i r  own schedule o f  pos tna ta l  ma tu ra t i on .  The mutant homo- 
zygous newborn l a c k s  a l l  t h r e e  c a r r i e r s  a t  b i r t h .  
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Lc ,v i t sky ,  J o h n  B .  P n t o n ,  i l av id  I:. F i s h e r ,  and  
C l a r e n c e  W .  iIel.annoy, P r i t z k e r  S r h .  ? l ed . ,  L n i v .  C h i c a g o ,  
Michae l  K e e s r  t iusp.  ?led. C t r . ,  I l ep t .  P e d s . ,  Ch icago .  

Ne t  c e r e b r a l  u p t a k e  o f  e n e r g y  s u b s t r a t e s  was  measured  by 
r e p e t i t i v e  a r t e r i o v e n o u s  s a m p l i n g  i n  9 baboon  n e o n a t e s  i n  t h e  
f i r s t  1 d a y s  o f  l i f e .  C a t h e t e r s  w e r e  p l a c e d  i n  t h e  a o r t a ,  l e f t  
v e n t r i c u l a r  o u t f l o w  t r a c t ,  and i n  t h e  s u p e r i o r  s a g i t t a l  s i n u s .  
C a r d i a c  o u t p u t  and  c e r e b r a l  c o r t e x  b l o o d  f low w e r e  d e t e r m i n e d  
by t h e  r a d i o a c t i v e  m i c r o s p h e r e  me thod .  G l u c o s e  ( 6 )  u p t a k e  was  
9 . 4 t 2 . 1  ~ M l m i n l k g  body w e i g h t  o r  l l . 2 i 2 . 6  ~M/min / lOO g  c e r e b r a l  
c o r t e x .  C e r e b r a l  u p t a k e  o f  a l a n i n c  was d e t e c t e d  i n  414 a n i m a l s  
and  o f  l a c t a t e  i n  319 a n i m a l s .  T h e r e  was n o  n e t  l a c t a t e  r e l e a s  
and  no n e t  u p t a k e  o r  r e l e a s e  o f  g l y c e r o l .  I n f u s i o n  o f  Na DL- 
B h v d r o x ~ b u t v r a t e  (3OHL3) t o  s t e a d y  s t a t e  l e v e l s  o f  2-6 mM t o t a l  
KB ( a c e t o a c e t a t e  + 1)-ROHR) d i d  n o t  a l t e r  G ,  l a c t a t e ,  o r  02 
u p t a k e .  However,  KD u p t a k e  was  c o r r e l a t e d  i n  a  l i n e a r  f a s h i o n  
w i t h  a r t e r i a l  RH t o  l e v e l s  o f  8  mLl. 

(; (m'l) KE (Ml) 02 (m31) G x  6 / 0 2  
Pre-GOHB b r t .  2 . 7 7 . . 3 2  . 3 9 3 + . 0 9 6  8 . 0 ? + .  35 . 7 7 + . 0 9  

I-' - . 5 1 . . 0 7  - .O17!.010 - 3 . 9 0 i . 3 6  

Post-6OHB A r t .  2.89'3.92 3 . H l O t . 6 7 3  6 . 8 6 t . 1 1  . 7 7 i . O 4  
*I-V - . 4 7 + . 0 4  - . 2 6 8 i . 1 0 7  -3. 7 3 i . 3 4  

A l t h o u g h  G/O? r a t i o s  l e s s  t h a n  1 s u g g e s t  t h a t  s u b s t r a t e s  o t h e r  
t h a n  g l u c o s e  a r e  u t i l i z e d  b y  t h e  b r a i n  o f  t h e  baboon  n e o n a t e ,  
c e r e b r a l  KB u p t a k e  d o e s  n o t  n e c e s s a r i l y  r e f l e c t  o x i d a t i v e  
m e t a b o l i s m  o f  a c e t o a c e t a t e  and  D-BOHB. 
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SERIAL PLASMA CORTICOSTEROIDS I N  THE FETAL GROWTH 196 RETARDED LAMB (FGR) A n i b a l  J .  L l a n o s ,  M a r i a  S e r o n -  
P e r r e ,  J a m e ~ R ~ G r e e n ,  Abraham M .  Rudo lph ,  R o b e r t  K.  

C r e a s y .  D e p a r t m e n t s  o f  O b s t e t r i c s ,  Gyneco logy  and  R e p r o d u c t i v e  
S c i e n c e s  a n d  C a r d i o v a s c u l a r  R e s e a r c h  I n s t i t u t e ,  U n i v e r s i t y  o f  
C a l i f o r n i a ,  San  F r a n c i s c o .  i 

TiiF LFFECT OF IN'I'!I;\L!TERINE I:RO!\rSH KE'SARDATION (Ili(:R) 
O N  S?L\I.l. 1NTTS'TIZ"iL EKZY\ITS. t. I.ebentlia1 8 .  Chrzan-  
owska ,  . I .  ~~ -----. K r a s n e r ,  ~ ?!. N i t z n n ,  .~ D . T r - E - T ' ~ 7  H - r n  

Growth r e t a r d e d  f e t u s e s  a r e  c o n s i d e r e d  t o  b e  u n d e r  c h r o n i c  
s t r e s s  d u e  t o  l a c k  o f  oxygen  and  n u t r i e n t s .  S i n c e  FGR lambs  h a v  
p r o p o r t i o n a l l y  a  l a r g e  a d r e n a l  w e i g h t  and  a  s m a l l  thymus ,  b o t h  
s u g g e s t i v e  s i g n s  o f  i n c r e a s e d  a d r e n a l  a c t i v i t y ,  we measured  t h e  
t o t a l  c o r t i c o s t e r o i d  l e v e l s  i n  t h i s  syndrome .  Growth r e t a r d a t i o n  
was p r o d u c e d  i n  7  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  l ambs  by e m b o l i  
z a t i o n  o f  t h e  m a t e r n a l  u t e r i n e  bed  w i t t i  non r a d i o a c t i v e  mic ro -  
s p h e r e s .  F e t a l  f e m o r a l  a r t e r y  pH was (mean+SE) 7 . 3 8 2 0 . 0 0 8 ;  PO2 
1 8 . h 1 + 0 . 6 1  t o r r ;  PC02 46 .6221 .19  t o r r  a n d  h e m a t o c r i t  36.64+0.68% 
T o t a l  c o r t i c o s t e r o i d  was measured  by RIA s e r i a l l y  i n  f e t a l  f emor  
a 1  a r t e r i a l  p l a s m a s  f r o m  1 1 3  t o  1 4 1  d a y s  g e s t a t i o n .  Mean c o r t i -  
c o s t e r o i d  c o n c e n t r a t i o n  (ng /ml )  i n  FGR lambs  w e r e  4 .9251 .0  (n=10 
7 .44T1 .3  ( n = l ? j ,  2 0 . 7 5 5 5 . 4 2  (n=17) a t  110-120 ,  121-130 and  1 3 1  t 
1 4 1  d a y s  g e s t a t i o n  r e s p e c t i v e l y .  T h e s e  v a l u e s  a r e  n o t  s i g n i f i -  
c a n t l y  d i f f e r e n t  f r o m  c o n t r o l  a n i m a l s ,  ( 5 . 2 1 5 1 . 0 2 ,  n=10;  7 . 2 2 5  
0 . 7 5 ,  n=5 ;  1 3 . 7 5 2 3 . 1 2 ,  n = 4 ;  r e s p e c t i v e l y ) .  T h e s e  r e s u l t s  i n d i -  
c a t e  t h a t  p l a c e n t a l  e m b o l i z a t i o n  enough  t o  c a u s e  f e t a l  g r o w t h  
r e t a r d a t i o n  i s  n o t  a  s t i m u l u s  f o r  enhanced  f e t a l  a d r e n a l  a c t i v i t  
no r  a c c e l e r a t e s  f e t a l  a d r e n a l  m a t u r a t i o n .  

APOLIPOPROTEINS (APOS) I N  AMNIOTIC FLUID. W. J. 197 McConath , P. R. B l a c k e t t ,  R. Nord u i s t ,  R . T n  . , u a o m e d i c a  I Research ~oundat,,n and uepartmsnt 
of  P e d i a t r i c s .  t h e  U n i v e r s i t v  o f  Oklahoma Hea l t h  Sciences Center 1 ' 

Oklahoma C i t y ;  Oklahoma. - 
Amnio t ic  f l u i d  AF) ob ta i ned  f r om 17 pregnant  women w i i h  

g e s t a t i o n a l  a  es 2 6  t o  45 weeks conta ined apos A-I (1 .29  - 0.59 
and A-71 (0.44 2 0.28 mg/dl by electroimmunoassa EIA) . 

The o t h e r  known serum apo l  i p o p r o t e j n s  Apo B, ?-I. C-I1  , {-!I1 
A  o  D  and Apo E were n o t  de tec ted  b  doub le  d i f f u s i o n  analyse; 
( ~ D A ) .  L e c i t h i n :  sph ingomyel in  (L / { )  r a t i o s  ranged f rom 1.6 
t o  7.0. A l l  ,samples (n-4 w i t h  L /S  r a t i os>5 .0  were p a s t  te rm 
and were d e f ~ c i e n t  i n  o r  had t r a c e  amounts o f  A r I I  b , EIA. By 
DDA A- I  and A - I 1  were absent  f rom a  premature infan! s  u r i n e  
and'a postmortem s a l i n e  lavage of neonata l  l u n  . Lung and p l a -  
cen ta l  t i s s u e s  were nega t i ve  f o r  A- I  and A - I 1  %y f l u o r e s c e n t  
an t i body  s t a i n i n g .  Pooled AF (400 m l )  was passed t h r o  
i m n o s o r b e r  s p e c i f i c  f o r  A- I .  The r e t a i n e d  f r a c t i o n  Yf$ ::- 
acted  w i t h  a n t i - A - I  and conta ined t h r e e  major  bands.on bas i c  
po l yac r y l am lde  g e l  e l e c t r o  h o r e s i s  (PAGE one o f  wh lch  had a  
mob1 1  i t y  s i m i l a r  t o  A- I .  E f t e r  u l  t r a c e n k r i f u g a t i o n  a t  d e n s i t  
1.23 g/ml t h e  un re ta i ned  (U)  f r a c t i o n  e l u t e d  as a  s i n g l e  pea t  
i n  t h e  v o l d  volume (Ve) f rom sepharose-60. L i p i d , a n a l y s i s  r e -  
vea led l e c i t h i n ,  s  h i n  o  e l i n ,  phospha t i dy l  i n o s i t o l  t r i g l y -  
ce r i de ,  c h o l e s t e r o f  a n i  % o l e s t e r o l  e s t e r .  By SDS P A ~ E  a n a l y s i s ,  
t h e  Ve peak con ta i ned  3 t o  4  bands o f  m.w. 50-e0,000 d a l t o n s  
and e l e c t r o n  microscopy revea led  homo enous s p h e r i c a l  mice1 l e s  
w i t h  p r o t e i n  bubbles s t a i n e d  by phospzotungst ic  ac i d ,  We con: 
c l ude  t h a t  a p o l l p o p r o t e i n s  A- I  and A - I 1  a re  p resen t  i n  amn io t l c  
f l u i d  i n  a d d i t i o n  t o  non-serum apo l  i p o p r o t e i n s  wh ich  may have 
c l i n i c a l  s i g n i f i c a n c e  f o r  f u r t h e r  s t u d i e s  on t h e  compos i t ion  of  
p r o t e i n  and l i p i d  componants o f  s u r f a c t a n t  i n  AF. 

.!. S c l n ~ l m n n .  Div i  s i o l i  o f  C . i s t r o r n t t - r o l o g v ,  The Huf f a l o  C h i l d -  
r t . n 1 s  H o s p i t , l l ,  SCNY . ~ t  R t ~ f i n l o ,  NY, :ind S e c t i o n  on Human Bio-  
c l r ivn i r ,~ l  ,inii I ) c v l ~ l ~ , p m ~ ~ n t , ~ l  (:',net i c s ,  UICI{III), S .  I  .!I .  , R e t h e s d a ,  
? f , ~ r v l , ~ n d .  

F e t a l  ~ n , ~ l n t i r  r  i t  i o n  .ind i.rr>wth r c , t ~ ~ r d . ~ t  i o n  c a n  !,e r e l a t e d ,  i n  
p a r t ,  t o  pool- j> l . i ccn t , i l  h l < ~ i , d  s u p p l v .  Espr.r imi.ntal  IUCR was i n -  
duced  on t i l e  1Htl1 d;iv o f  g ~ , s t a t i r , n  i n  p r e c n a n t  r a t s  bv l i g a t i n g  
t h e  u t ~ , r i n i ,  h o r n ,  while, 1i .nving t h e  o p p o i i t c  h o r n  i n t a c t  a s  a  
c o n t r o l .  On t l ~ c  2 2 n d  d.ly of g ~ , s t n t i o n ,  t i l e  w c i g h t  o f  t h e  ( e t a l ,  
s m a l l  i n t i , * t i n e  p ~ ~ r a l l e l s  t l i r  d i , c r e a s c  o f  hodv w e i g h t .  The 
w e i g h t  l o s s  i s  r t , la t t . i l  t o  ,I s i p i f  i c a n t  r e d u c t i o n  i n  IIKA c o n t e n t  
and  i n  c e l l  n i ~ m h e r ,  and t o  .I l e s s e r  e x t e n t ,  t o  a d e c r c a s c  i n  
c e l l  s i z e .  p 1. y Al' E K  

- - - -- 

C o n t r o l  ( 2 3 )  * i d 1 4  1 5 . 5 t i h  1 7 5 % ~ ?  2 5 i l t 1 4 0 3  -- 
IUGK 
-- ( 2 R )  64'15 3 h . i + l h  11 1'28 7579 t1219  
I n  c o n t r a s t  t o  n l a l t a s e  ( Y ) ,  . ~ l l ; . ~ l i n r  p l ~ o s p h a t a s e  (ill'), and  en -  
t e r o k i n a ~ i ~  ( F K ) ,  onL\. l a c t a s r  (I.) a c t i v i t v  i s  s i j i n i l i c a n t l v  de-  
c r e i l s c ~ d  i n  f i , t u h ~ . s  p a i r e d  iSrom samr rnot11t . r~.  T l i r sc  r e s u l t s  s u g -  
g e s t ,  t 1 l . l~  i n  . ~ d i l i t i o n  t o  t h e  d e c r r a s r s  i n  s m a l l  i n t c y t i n a l  c e l l  
numh~, r  and  i , n z \ . : ~ ~ ~ ,  c o n t c n t  i n  ILICR, t h e r e  i s  a  p r o p o r t i o n a l l y  
g r e a t e r  d e c r c a - t .  i n  I. ; i c t i v i t v .  T h i s  c a n  b e  e x p l a i n e d  by e i t h e r  
a  s t , l e c t i v r  i . f i c c t  of I11i:11 on a  c r i t i c a l  d c v e l o p m c ~ n t a l  pc-r iod 
f o r  1.1ct . lsv.  c>r tlr,it 1 . i c t . 1 ~ ~  is more v u l n e r a b l e  Lo i n s u l t .  

( * U n i t s  -+ S.1). : i<rnoli,/i:m p r o t r i n l m i n .  ) 

EFFECTS OF INSULIN AND THEOPHYLLINE ON GLYCOGEN CON- 

M a n i s c a l c o ,  C h r i s t i n e  M. W i l s o n  a n d  I a n  ~r'-oY 
b y  J.B. Warshaw).  Y a l e  U n i v e r s i t y  School .  o f  M e d i c i n e ,  D e p a r t -  
ment  o f  P e d i a t r i c s ,  New Haven ,  C o n n e c t i c u t  

C o n t r o l  o f  n a t u r a t i o n  o f  t h e  f e t a l  l u n g  i s  p o o r l y  u n d e r s t o o d .  
S i n c e  f e t a l  l u n g  m a t u r a t i o n  i s  c h a r a c t e r i z e d  b y  b o t h  accumula -  
t i o n  of p h o s p h a t i d y l c h o l i n e  (PC)  a n d  l o s s  o f  g l y c o g e n  i n  a v e o l a ~  
t y p e  I1 c e l l s ,  c o n t r o l  o f  t h e s e  e v e n t s  may b e  e f f e c t e d  b y  
s i m i l a r  a g e n t s .  P r e v i o u s  s t u d i e s  h a v e  i n d i c a t e d  t h a t  i n s u l i n  
d e l a y s  m o r p h o l o g i c  n a t u r a t i o n  a n d  t h a t  t h e o p h y l l i n e  s t i m u l a t e s  
PC s y n t h e s i s  i n  f e t a l  r a t  l u n g  i n  o r g a n  c u l t u r e .  

We h a v e  i n v e s t i g a t e d  t h e  e f f e c t s  o f  i n s u l i n  a n d  t h e o p h y l l i n e  
on t h e  g l y c o g e n  c o n t e n t  o f  1 9  d a y  f e t a l  r a t  l u n g  i n  o r g a n  c u l -  
t u r e .  I n  e x p l a n t s  c u l t u r e d  w i t h o u t  a d d e d  hormones ,  g l y c o g e n  
c o n t e n t  d e c r e a s e d  b y  34% a f t e r  24 h r s  i n  c u l t u r e  a n d  70% a f t e r  
48 h r s .  D u r i n g  t h i s  t i m e  t h e r e  was m o r p h o l o g i c  a n d  b i o c h e m i c a l  
eviden 'ce o f  l u n g  n a t u r a t i o n .  T r e a t m e n t  o f  t h e  e x p l a n t s  w i t h  
i n s u l i n  ( O . l u / m l )  f o r  24 h r s  r e s u l t e d  i n  a  34% i n c r e a s e  i n  t h e  
g l y c o g e n  c o n t e n x  compared  t o  c o n t r o l s .  T h e o p h y l l i n e  t r e a t m e n t  
(l.OmP.5) o f  t h e  e x p l a n t s  r e s u l t e d  i n  a  534 d e c r e a s e  i n  g l y c o g e n  
a f t e r  48 h r s .  The g l y c o g e n  c o n t e n t  o f  f e t a l  l u n g  e x p l a n t s  i s  
a f f e c t e d  b y  a g e n t s  known t o  i n f l u e n c e  p u l m o n a r y  m a t u r a t i o n  a n d  
PC s y n t h e s i s .  S u p p o r t e d  b y  USPHS g r a n t  n o  HL19752. 
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