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PHOSPHATIDYLCHOLINE (PC) SECRETION BY CULTURED 
FETAL RAT TYPE I1 PREUMOCYTES. m 1  L B w o r e t z ,  
E l i t c h e l l  L Seamus L Roonev, U n  G r o s s  
Y a l e  U n i v  S c h  of  Med, Dept .  o f  P e d i a t r i c s ,  New a236 Haven. CT. 

~ u i i n o c e p t o r  and B-adrenergic a g o n i s t s  h a v e  been 
shown t o  s t i m u l a t e  PC s e c r e t i o n  by a d u l t  r a t  t y p e  I1 c e l l s .  We 
h a v e  s t u d i e d  t h e  i n f l u e n c e  of t h e s e  a g e n t s  on s e c r e t i o n  by f e t a l  
t y p e  I1 c e l l s .  The c e l l s  were i s o l a t e d  by e x p l a n t  c u l t u r e ,  c e l l  
d i s s o c i a t i o n ,  d i f f e r e n t i a l  adhes ion ,  t y p e  I1 c e l l  a g g r e g a t i o n ,  
a n d  m o n o l a y e r  c u l t u r e .  To s t u d y  s e c r e t i o n  t h e  c e l l s  w c r e  
i n c u b a t e d  w i t h  L ~ H I - c h o l i n e  f o r  20h, f o l l o w e d  by 90 minutes  o f  
e x p o s u r e  t o  v a r y i n g  c o n c e n t r a t i o n s  o f  ATP o r  t e r b u t a l i n e .  
P u r i t y  o f  t y p e  I1 c e l l  c u l ~ u r e s  r a n g e d  f r o m  85 t o  90%. P o s t  
c u l t u r e  v i a b i l i t y  was 97.3d.28. LDH r e l e a s e  a v e r a g e d  1.5%; no 
d i f f e r e n c e  was o b s e r v e d  between c o n t r o l  and t r e a t e d  c u l t u r e s .  

Rr tse l ine  s e c r e t i o n  o f  PC from t h e  f e t a l  c e l l s  was 0.63+0.11$. 
We o b s e r v e d  d o s e  dependent  enhancement of s e c r e t i o n  by both  -iTP and t e r b u t a l i n e .  Maximal s t i m u l a t i o n  by AT? o c c u r r e d  a t  10 M. 
A t  t h i s  d o s e  s e c r e t i o n  was 1.24+0.28% (976, i n c r e a s e ) .  Maximal  
s t i m u l a t i o n  by t e r b u t a l i n e  was o b s e r v e d  a t  I O - ~ ~ . !  (75% i n c r e a s e ) .  
These d a t a  d i f f e r  frcm t h o s e  i n  a d u l t  r a t  t y p e  I1 c e l l s  i n  which 
b a s e l i n e  PC s e c r e t i o n  ranged from 1% t o  3%. ATP and t e r b u t a l i n e  
produced g r e a t e r  s t i m u l a t i o n  i n  a d u l t  c e l l s  ( a p p r o x i m a t e l y  400% 
and 100% r e s p e c t i v e l y )  t h a n  i n  f e t a l  c e l l s .  

We c o n c l u d e  t h a t  f e t a l  t y p e  I1 c e l l s  s e c r e t e  PC. B a s e l i n e  
and s t i m u l a t e d  s e c r e t i o n  is lower  i n  t h e s e  c e l l s  t h a n  i n  a d u l t  
c e l l s .  T h i s  s u g g e s t s  t h a t  a l t h o u g h  f e t a l  and  a d u l t  c e l l s  a r e  
m o r p h o l o g i c a l l y  s i m i l a r ,  t h e y  a r e  f u n c t i o n a l l y  d i f f e r e n t .  
(Suppor ted  by HD 07094, HL 19752, HL 31175.)  

MATURATION OF ANTIOXIDANT ENZYME ACTIVITY I N  THE RAT 
SMALL INTESTINE. E l i z a b e t h  L. E n g e l h a r d t ,  James C. 
Reggs, J o s e f  Neu. Spons. by Donald V.  Eitzman. 

n i v e r s l t y  o o r i  a o ege o e i c i n e ,  Department t237 ~ % a i n ~ s v ? l ~ ~ ,  Flo:i:a! 
Free r a d i c a l s  have been i m p l i c a t e d  i n  t h e  pathogene- 

s i s  of  i schemic- reper fus ion  i n j u r y  i n  t h e  bowel.  The p r o t e c t i v e  
r o l e  o f  t h e  a n t i o x i d a n t  enzymes h a s  been s t u d i e d ,  but  no informa- 
t i o n  e x i s t s  o n  t h e  development of t h e s e  enzymes i n  t h e  smal l  
i n t e s t i n e  ( S I ) .  The ontogeny and g lucocor t ico id-enhanced  matura- 
t ion  of  superoxide  d ismutase  (SOD), c a t a l a s e  (C) ,  and g l u t a t h i o n e  
~ e r o x i d a s e  h a s  been d e f i n e d  i n  t h e  lung .  We measlired t h e  a c t i v i -  
t i e s  o f  C, SOD, and t h e  superoxide  g e n e r a t i n g  enzyme x a n t h i n e  
o x i d a s e  (XO), i n  t h e  r a t  S I .  Pregnant r a t s  a t  18,  19, and 20 days  
g e s t a t i o n  r e c e i v e d  4 i n j e c t i o n s  of  0 . 2  mglkg of dexamethasone o r  
an equal  volume of  s a l i n e  (S) o v e r  48 hours .  Rats aged 14-104 
days  were i n j e c t e d  wi th  50 mglkg o f  h y d r o c o r t i s o n e  o r  S. The r a t s  
were k i l l e d  1 2  hours  a f t e r  t h e  l a s t  i n j e c t i o n .  Assays were done 
u s i n g  homogenates of  t h e  S I .  Glucocor t ico id  a d m i n i s t r a t i o n  has- 
tened t h e  a t t a i n m e n t  o f  a d u l t  v a l u e s  f o r  m a l t a s e  and s u c r a s e ,  b u t  
had no e f f e c t  o n  t h e  a c t i . v i t y  of  C, SOD, o r  XO. The t a b l e  pre-  
s e n t s  t h e  mean enzyme a c t i v i t y  +SEN expressed  a s  uni t s lmg of DNA. 

ALE = day. fro. term X I I ( U / . ~  D N A ) ~ I O ~  SOD ( U I . ~  DNA) c ( U I R Z  UNAI - 
-2 ( 1 )  4 . 1 ,  2.9 
-1 ( 8 )  

67.9 + 12.5 116.2 - 30.2 
8 . 1  + 2 . 7  90 .2  11.6 133.0 f 27.0 

Term (11)  13.5, 2 .3  84 .8 ,  9 . 9  175.5 2 23.9 
16 (18) 8 . 0  f ! .8  3 5  f 7 8  463.4 f 18.1  

+ 21 (20)  20.0 A 1.7  
+ 106 (12) 

111.3 f 7.5 315.8 + 18.1 
25.2 f 2.2  166.0 f 9 . 6  471.7 f 23.2 

( ) - n  p = U.0001 P - 0.0001 p . 0.0001 

The i n c r e a s e  i n  a c t i v i t y  w i t h  m a t u r i t y  s u g g e s t s  a l e s s  e f f e c t i v e  
defense  system i n  younger an imals  p l a c i n g  then! a t  i n c r e a s e d  r i s k  
f o r  f r e e  r a d i c a l  i n j u r y  t o  t h e  i n t e s t i n e .  Exogenous g l u c o c o r t  i- 
c o i d s  do not a l t e r  t h e  a c t i v i t i e s  of  t h e s e  enzymes. 

LONC-LASTING BEHAVIORAL IMPACT O F  NEONATAL 
ASPHYCTIC EPISODES IN RAT MALE SUCKLINGS. 

238 Anrrelo Fer rara ,  Yucel Atakent,  Walter Lewis, David 
Quartermain. NYU School of Medicine, Depar tments  of 
Pediatrics and Neurolortv. New York. N.Y. 

I t  is  well known t h a t  tox ic  a c d  asp&ctic insults  i n  neonatal  r a t  models 
have  produced behavioral changes (in activity,  memory and learning). T h e  
persistence of these  e f f e c t s  longitudinally has  n o t  been well documented.  
100 male  pups f rom 22 Sprague-Dawley d a m s  were  randomly assigned in 
equal numbers t o  a n  asphyctic (7 asphyctic episodes in 4 days in individual 
vials) and t o  a control  group, a t  5 ac t iv i ty  tes t ing  in te rva ls  (7,14,21,30,50 
days of life), where  independent groups of 20  an imals  were  placed singlely 
in a drum a c t o m e t e r  t o  record 10 min (5  t r ia l s  of 2 min each) of learning 
activity.  In addition, conditioned a c t i v e  avoidance response learning was 
examined, a t  45-50 days of life. ANOVA with repea ted  mezsures (where 
needed) was used for analysis. P < .05 was considered significant. 
RESULTS: I )  t h e  asphyctic group demonst ra ted  a significant ( P  < .05) 

at 21 days of l i fe  (compared t o  control)  and then  a 
< .05) hypoactivity a t  day 50 of life. There  was no 

d i f fe rence  in ac t iv i ty  a t  7,14 o r  30 days of life. ln te r t r ia l  habituation was 
i n t a c t  in both groups a t  a l l  ages. 2) There  was no significant d i f fe rence  in 
a c t i v e  avoidance (number of t r ia l s  to cr i te r ion  8 escape  la tency  t imes) 
learning between asphyctic and controls and in memory testing. These 
behavioral  findings suggest  t h a t  pos tna ta l  asphyctic events  in these  model 
may inhibit t h e  cholinergic sys tem and induce early hyperactivity and l a t e  
(50 days) hypoactivity (possibly) mediated by norepinephrine), b u t  not  
a l t e r  t h e  acquisition of conditioned avoidance responses. 

EXOGENOUS INSULIN AND FETAL ABLATION: MECHANISMS FOR 
2 MODELS OF FETAL MACROSOMIA IN THE RAT, Sandra  L. 
F i n l e y ,  Edward S. Ogata.  Nor thwes tern  Univ. Med. 

239 School ,  Depts. o f  Peds , ,  ObIGyn,, Chicago. 
While i n s u l i n  i s  a c r i t i c a l  growth  s t i m u l a t i n g  

hormone d u r i n g  t h e  newborn p e r i o d ,  o t h e r  f a c t o r s  a s  
l i t t e r  s i z e  a f f e c t  f e t a l  growth, We compared t h e  e f f e c t  of  insu- 
l i n  a l o n e  v e r s u s  r e d u c i n g  l i t t e r  s i z e  upon growth, I n  one  model 
o f  macrosomia, we i n j e c t e d  f e t a l  r a t s  i n  s i t u  w i t h  i n s u l i n  ( I )  o r  
s a l i n e  (S) o n  d a y  18 o f  g e s t a t i o n  (tec21,5), I n  t h e  o t h e r ,  we 
reduced f e t a l  number by s e l e c t i v e l y  l i g a t i n g  (L) a r t e r i e s  i n  t h e  
secondary  c a s c a d e  of u t e r i n e  v e s s e l s  o n  d a y  15. F e t u s e s  of sham 
o p e r a t e d  mothers  were  c o n t r o l s  (C), L reduced  l i t t e r  s i z e  t o  522 
f e t u s e s ,  w h i l e  C, I, dnd S averaged  8-10 f e t u s e s .  Newborn I pups 
weighed 5.21+.05g (C 5.01+.09g). I and L pups developed hypogly- 
cemia t o  t h e s a m e  e x t e n t  compared t o  t h e i r  c o n t r o l s  but  a t  d i f -  
f e r e n t  p o i n t s  d u r i n g  t h e  newborn per iod:  I pups a t  120  and 240 
min (30.01.3 v 45 .95 .7  mg/dl,  p .01),  L pups a t  0, 20,  and 60 
min (73,2+2,6 v 91.E4.9 mgldl ,  p .01),  At t h e s e  t i m e s ,  I and L 
pups were  h y p e r i n s u l i n e m i c  compared t o  t h e i r  c o n t r o l s  ( I  46.8+9,6 
v S 22.7+3,7 uU/ml, p .01; L 111,C+20.2 v C 52.5+12.0 uUiml, p 
01)-  Plasma g lucagon d i d  n o t  d i f f r r  between 3. azd L and t h e i r  
c o n t r o l s  d u r i n g  f e t a l  and n e o n a t a l  l i f e  (485.6-*S60.0 pglml) .  I 
and L pups had s i g n i f i c a n t l y  e l e v a t e d  h e p a t i c  g lycogen a t  b i r t h  
and 2 0  minutes ,  P r o v i d i n g  e x c e s s  i r s u l i n  w i t h o u t  e x t r a  m e t a b o l i c  
f u e l s  can  enhance  f e t a l  growth, L i m i t i n g  l i t t e r  s i z e  a l s o  a c c e l -  
e r a t e s  f e t a l  growth. The s u r p r i s i n g  f i n d i n g  o f  h y p e r i n s u l i n e m i a  
and n e o n a t a l  kypoglycemia i n  L s u g g e s t i n g  t h a t  1 i m i t i n g . l i t t e r  
s i z e  may enhance  f u e l  p r o v i s i o n  t o  t h e  remain ing  f e t u s e s ,  

TRANSFORMING GROWTH FACTOR (TGF) ACTIVITY I N  OVINE 
FETAL KIDtlEY: POSSIBLE ROLE FOR TGF IN FETAL 
DEVELOPMENT. Michael Freemark and Marty Comer, A240 ( S p ~ l n .  by S t u a r t  Handwerger). Duke U n i v e r s i t y  
Medical  C e n t e r ,  Department of  P e d i a t r i c s ,  Durham, NC 

Recent s t u d i e s  d e n o n s t r a t i n g  t h a t  e p i d e r m a l  growth 
f a c t o r  (EGF) h a s  b i o l o g i c  e f f e c t s  i n  t h e  f e t a l  lamb s u g g e s t  a 
r o l e  f o r  EGF o r  t h e  EGF-like t r a n s f o r m i n g  growth f a c t o r s  (TGFs) 
i n  o v i n e  f e t a l  development.  However t h e  p r e s e n c e  of  EGF o r  TGF 
i n  t h e  o v i n e  f e t u s  h a s  n o t  been e s t a b l i s h e d .  To d e t e r m i n e  
whether o v i n e  f e t a l  t i s s u e s  c o n t a i n  EGF o r  TGF-like a c t i v i t y ,  an  
a c i d - e t h a n o l  e x t r a c t  of  o v i n e  f e t a l  k idney  was t e s t e d  f o r  t h e  
a b i l i t y  t o  induce  growth o f  r a t  k idney  f i b r o b l a s t s  i n  s o f t  a g a r .  
The f e t a l  k idney  e x t r a c t  (20-800 ug p r o t e i n f m l )  s t i m u l a t e d  a 
dose  dependent i n c r e a s e  i n  t h e  number of s o f t  a g a r  c o l o n i e s  0 8  
c e l l s ) .  Approximately 70% o f  t h e s e  c o l o n i e s  measured > 37% 
U M ~ .  The f e t a l  k idney  e x t r a c t  was d i s s o l v e d  i n  1 M a c e t c  a c i d  
and chromatographed on Bio-Gel P10. Two peaks o f  TGF-like a c t i -  
v i t y ,  w i t h  a p p a r e n t  MW 14K (peak  1 )  and 8K (peak  21, e l u t e d  from 
t h e  column. Half-maximal e f f e c t s  of  pooled  peaks  1 and 2 were 
a c h i e v e d  u s i n g  100 and 20 u p r o t e i n l m l ,  r e s p e c t i v e l y .  Peaks 1 
and 2 a l s o  competed w i t h  4251-mouse EGF f o r  b i n d i n g  t o  EGF 
r e c e p t o r s  i n  o v i n e  f e t a l  l i v e r  b u t  had no a c t i v i t y  i n  a homolo- 
gous mouse EGF RIA. N e i t h e r  TGF a c t i v i t y  nor EGF r e c e p t o r  
b i n d i n  a c t i v i t y  was d e t e c t e d  i n  Bio-Gel f r a c t i o n s  co-* lu t ing  
w i t h  I ~ ~ I - E G F .  These f i n d i n g s  demonst ra te  t h a t  o v i n e  f e t a l  k id-  
ney c o n t a i n s  TGF a c t i v i t y .  The absence  o f  EGF r e c e p t o r  a c t i v i t y  
i n  f r a c t i o n s  c o - e l u t i n g  w i t h  l251-SGF s u g g e s t s  t h a t  TGF may pre-  
dominate i n  t h e  o v i n e  f e t u s  and may p l a y  a n  EGF-like r o l e  i n  
o v i n e  f e t a l  development.  

INCREASED EPIDERMAL GROWTH FACTOR CONCENTRATIONS IN 
DONAHUE'S SYNDROME (LEPRECHAUNISM). Joseph P. F r i n -  
d i k ,  Stephen F. Kemp, M.  Joyce lyn  E l d e r s .  U n i v e r s i t y  
o f  Arkansas f o r  Medical S c i e n c e s ,  P e d i a t r i c  Dept. t24  1 Little Rock, Arkansas.  

Epidermal growth f a c t o r  (EGF) i s  a w e l l  c h a r a c t e r -  
i z e d  p o l y p e p t i d e  f a c t o r  known t o  be i m p o r t a n t  i n  

growth and p r o l i f e r a t i o n  of m u l t i p l e  cell  t y p e s .  We have de- 
s c r i b e d  a p a t i e n t  (Lep Ark I )  w i t h  Donahue's syndrome whose pheno- 
t y p i c  c h a r a c t e r i s t i c s ,  i . e . ,  s e v e r e  a c a n t h o s i s  n i g r i c a n s ,  h i r s u -  
tism, pachyderma, p r e c o c i o u s  development 3 f  t e e t h  and b r e a s t  buds,  
and g u t  hyper t rophy a r e  c o n s i s t e n t  w i t h  h y p e r s e c r e t i o n  o r  hyper- 
f u n c t i o n  o f  ep idermal  growth f a c t o r .  We p r e v i o u s l y  demonst ra ted  
t h a t  t h i s  p a t i e n t  has  i n c r e a s e d  s e c r e t i o n  o f  ep idermal  growth 
f a c t o r  i n  h e r  urine (151.9 t59 .4  ug EGF/gm c r  compared t o  2 6 . 7 t 4 . 3  
ug/gm i n  c o n t r o l  c h i l d r e n ) - b ~ t  were unable  t o  q u a n t i  ?y p las~aa-  
c o n c e n t r a t i o n s  a t  t h a t  t ime.  We have now developed a h e t e r o l -  
ogus ,  double  a n t i b o d y  radioimmunoassay (RIA) based on mEGF t o  
e s t i m a t e  plasma l e v e l s  o f  EGF i n  human plasma. D i l u t i o n s  o f  t h e  
p a t i e n t ' s  plasma d i s p l a c e  1 2 5 ~ - ~ ~ ~  i n  a l i n e a r  f a s h i o n  producing  
a l i n e  p a r a l l e l  t o  t h a t  o f  t h e  EGF s t a n d a r d s .  Mean plasma concen- 
t r a t i o n  l e v e l s  o f  EGF i n  normal a d u l t s  by t h i s  method a r e  4 .8+1.7  
(N=5) and i n  c h i l d r e n  8 .4+0.3  (N=5). In  c o n t r a s t ,  t h e  mean p i a s -  
ma c o n c e n t r a t i o n  o f  EGF in Lep Ark I i s  20.2L3.3 ng/ml (N=4).  
Reported blood l e v e l s  o f  EGF i n  humans have ranged from 273+46 
pg/ml t o  1 . 8 9 t 0 . 5  ng/ml. Our mean plasma c o n c e n t r a t i o n s  f o F  
c h i l d r e n  were-higher than  t h o s e  p r e v i o u s l y  r e p o r t e d  b u t  were l e s s  
t h a n  h a l f  t h e  v a l u e  found i n  Lep Ark-I.  We conclude  t h a t  t h e  
e l e v a t e d  u r i n a r y  e x c r e t i o n  o f  EGF i n  Lep Ark-I r e f l e c t s  hyper- 
secretion i n  t h i s  p a t i e n t ,  t h u s  p r o v i d i n g  a d i s e a s e  s t a t e  f o r  
t h i s  i m p o r t a n t  growth f a c t o r .  
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