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EFFECT OF MURINE AND HUMAN YOLK SACS ON THE DEVELOP- 
MENT OF THE FETAL MOUSE DUODENUM IN ORGAN CULTURE. 
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Guy Bordeleau ,  Raymond C a l v e r t ,  FranGois B o u t h i l l i e r ,  
Jean-Guy Lehoux. (Spon. by Marek R. -Pleszczynski ) .  
DQpartement d 'ana tomie  e t  de b i o l o g i e  c e l l u l a i r e ,  Fa- 
c u l t 6  de mCdecine, U n i v e r s i t 6  de Sherbrooke ,  Sherbroo- 

k e ,  QuCbec, Canada. 
When 15-day f e t a l  mouse duodenum i s  c u l t u r e d  f o r  48 hours i n  

Trowel1 T8 medium, v i l l i  do not  form and c r y p t s  o r  c r y p t - l i k e  
s t r u c t u r e s  a r e  s c a n t y .  I n  v ivo  v i l l i  d i f f e r e n t i a t e  a t  16 days of -- 
g e s t a t i o n  and c r y p t s  appear  t h r e e  days l a t e r .  I f  t h e  same c u l t u -  
r e  medium i s  supplemented w i t h  an o r g a n i c  e x t r a c t  o f  19-day r a t  
a m n i o t i c  f l u i d  w e l l  d i f f e r e n t i a t e d  c r y p t s  a r e  p r e s e n t  i n  t h e  ex- 
p l a n t s  a f t e r  48 hours  of c u l t u r e .  This  e f f e c t  was a t t r i b u t e d  t o  
t h e  presence  of a  c r y p t  d i f f e r e n t i a t i o n  f a c t o r  (CDF) i n  t h e  am- 
n i o t i c  f l u i d .  When f e t a l  duodenum i s  c u l t u r e d  w i t h  immersed Erag- 
ments (25 mg) of  19-day f e t a l  r a t  v i s c e r a l  yolk s a c  (VYS) o r  w i t h  
T8 medium c o n d i t i o n e d  by a  24 hour i n c u b a t i o n  w i t h  VYS f ragments ,  
a  h igh  CDF a c t i v i t y  i s  observed .  VYS incubated  f o r  6  hours  i n  T8 
medium is comple te ly  d e g r a n u l a t e d  and t h e  medium e x h i b i t s  a  s t r o n g  
CDF a c t i v i t y .  S u b c e l l u l a r  f r a c t i o n a t i o n  of VYS by d i f f e r e n t l a l  
c e n t r i f u g a t i o n  s u c r o s e  r e v e a l  t h a t  t h e  most a c t i v e  f r a c t i o n  9. . showing CDF a c t l v l t y  1 s  t h e  r i c h e s t  i n  l a r g e  g r a n u l e s .  Human yolk 
s a c  was taken  from a  38-39 day embryo fo l lowing a  p r e v e n t i v e  abor- 
t i o n  ( t u b a 1  i m p l a n t a t i o n ) .  When 15-day f e t a l  inouse duodenum i s  
c u l t u r e d  i n  presence  of  h a l f  of t h e  human yolk  s a c  (HYS), v i l l i  
and c r y p t s  d i f f e r e n t i a t e  i n  t h e  duodenal segments.  I t  a p p e a r s  
t h a t  HYS a l s o  h a s  a  CDF a c t i v i t y .  (Supported by g r a n t  No. MT-6069 
from t h e  Medical  Research Counci l  o f  Canada) 

EFFECT OF HYPOX I A  ON OXYGEN CONSUMPTION OF AND 
BLOOD F L W  TO THE PELVIC LIMB OF FETAL SHEEP. 
David W. Boyle, Randall B. Wilkenin , Giacomo Meschia 
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Previous studies have demonstrated a  cons tant  fe ta l  
cerebra l  0 2  consumption over  a range  of a r te r ia l  0 2  content  (Ca02)  
from 5  to 1  mM. T o  de termine  t h e  e f f e c t  of such hypoxia on t h e  "non- 
vital" tissues, w e  measured hindlimb 0 2  consumption (Go2) in 5 fe ta l  
sheep  (8-16 days post-op). Four t o  six sample  sets for hemoglobin con- 
cent ra t ion  expressed a s  oxygen capac i ty  and 0 2  sa tura t ion  were  drawn 
from t h e  ex terna l  iliac a r t e r y  (IA) and vein during a control  period and 
a f t e r  equilibration at progressively decreasing levels of a r te r ia l  0 2  sat-  
uration (Sa02, Oh). Hypoxia was produced by maternal common internal 
iliac a r t e r y  occlusion yielding fe ta l  CaO2 from 4.93 t o  0.95 mM. Blood 
flow (F, mlfmin) t o  t h e  pelvic limb was measured continuously with an  
ultrasonic blood flow transducer(Transonics Systems, Inc) placed around 
t h e  IA. C a 0 2  (mM) and Go2 (umfmin)  were  ca lcu la ted  for e a c h  set .  
Hindlimb F  had a tendency to increase while Go2 remained cons tant  t o  
a C a 0 2 -  1.5 mM (Sa02-25°/~),  below which both F  and \jo2 fell sharply. 
We compared  control  with severe  hypoxia ( C a 0 2  (1.5 mM) by paired 
t- test .  Results for  t h e  5 animals expressed a s  mean * sem a r e  a s  
follows: SaO:, CaO7 F  00 

Control  53.4 * 2.1  3.48 * 0.21 42.1 i72 .4  
Hypoxia 18.4 * 1.0  1.24 + 0.06 2 8  + 5 '  15.9 + 2.9 

p  < 0.001 p  < 0.005 p  < 0.01 p  < 0.001 
We conclude t h a t  1) t h e  f e t u s  dec ieases  F  and GO2 to t h e  pelvic limb 
in t h e  f a c e  of s e v e r e  hypoxia in order to preserve Go2 of vital  organs 
such a s  brain, and 2) th i s  decrease  occurs  a t  a  well-defined level of 
fe ta l  oxygenation. 

EPIDERMAL GROWTH FACTOR DEGRADATION BY GASTRO- 
INTESTINAL FLUID FROM SUCKLING AND WEANLING RATS. 
John R. B r i t t o n  and Otakar  Koldovsk , Univ. of  226 Arizona  Hl th .  S c i e n c e s  C t r . ,  Dept.  !f P e d i a t r i c s ,  
Tucson, AZ. 

Epidermal  growth f a c t o r  (EGF), p r e s e n t  i n  t h e  
m i l k  of  a  number of  s p e c i e s ,  may b e  t r o p h i c  f o r  t h e  g a s t r o -  
i n t e s t i n a l  t r a c t  i n  t h e  p e r i n a t a l  p e r i o d .  P r e v i o u s  s t u d i e s  from 
o u r  l a b o r a t o r y  have  demonst ra ted  i n t a c t  l u m i n a l  s u r v i v a l  of  
e n t e r a l l y - a d m i n i s t e r e d  EGF i n  s u c k l i n g  r a t s  w i t h  subsequent  
a b s o r p t i o n  from t h e  g u t .  S i n c e  t h e  c a p a c i t y  f o r  s u r v i v a l  and 
absorp t ior !  may b e  i n f l u e n c e d  by d i g e s t i v e  p r o c e s s e s  w i t h i n  t h e  
g a s t r o i n t e s t i n a l  lumen, we e v a l u a t e d  t h e  development o f  EGF 
d e g r a d a t i v e  a c t i v i t y  by measur ing  t h e  e a s e  of t r i c h l o r o a c e t i c  
a c i d  s o l u b l e  r a d i o a c t i v i t y  from human f531-EGF i n c u b a t e d  i n  
v i t r o  w i t h  f l u i d  f l u s h e d  from t h e  lumen of  t h e  stomach a n d s m a l l  
i n t e s t i n e  of  12-day o l d  s u c k l i n g  and 31-day o l d  weanl ing  r a t s .  
I n  t h e  stomach a t  pH 3.2,  minimal l u m i n a l  d e g r a d a t i o n  of  EGF was 
demonst rab le  j.n b o t h  s u c k l i n g  and weanl ing  r a t s .  By c o n t r a s t ,  
f l u i d  from a l l  s m a l l  i n t e s t i n a l  segments a t  b o t h  a g e s  showed EGF 
d e g r a d a t i v e  c a p a c i t y  a t  n e u t r a l  pH, a l t h o u g h  h y d r o l y t i c  a c t i v i t y  
of  t h e  weanl ing  was t w i c e  t h a t  of  t h e  s u c k l i n g .  We conclude  
t h a t  EGF may b e  degraded  i n  t h e  lumen of t h e  s m a l l  i n t e s t i n e  of 
t h e  r a t  and t h a t  l u m i n a l  d i g e s t i v e  c a p a c i t y  toward t h i s  growth 
f a c t o r  i n c r e a s e s  a f t e r  weaning. 

DEVELOPMENTAL CHANGES IN COLONIC MYOELECTKIC ACTIVITY 
IN TtiE INFANT PRIMATE. RA Cannon,  J Meadows* a n d  ATLV 
C h e u n g * ,  ( S p o n .  R. C h e s n e y ) .  D e p a r t m e n t  of 227 P e d i a t r i c s  a n d  Pr imate  R e s e a r c h  Center ,  Univers i ty  of 
Cal i forn ia ,  Davis,  CA. 

D e v e l o p m e n t a l  c h a n g e s  i n  g a s t r o i n t e s t i n a l  m o t i l i t y  a r e  
poorly u n d e r s t o o d  in t h e  human. V/e h a v e  uti l ized t h e  i n f a n t  
R h e s u s  to  i n v e s t i g a t e  developmenta l  r e s p o n s e s  of t h e  d i s t a l  
colon to  feeding .  

Colonic  m y o e l e c t r i c  a c t i v i t y  in 3 n e w b o r n  (<24 h r s ) ,  6 
i n f a n t  ( a g e s :  4-7 mos) a n d  6 a d u l t  R h e s u s  w a s  s t u d i e d  us ing  
i n t r d l u m i n a l  Ag-AgCI e l e c t r o d e s .  Slow w a v e s  a n d  s p i k e  
p o t e n t i a l s  w e r e  r e c o r d e d  d u r i n g  f a s t i n g  a n d  f o l l o w i n g  
a d m i n i s t r a t i o n  of l i q u i d  m e a l  o f  10 c c / k g  o f  i n f a n t  f o r m u l a  
(6.7 callkg).  Slow w a v e  f r e q u e n c y  s p e c t r a  were  de termined  from 
F a s t  F o u r i e r  t r a n s f o r m s  (FFT) of d i g i t i z e d  s i g n a l s ;  s p i k e  
a c t i v i t y  by v isua l  a n a l y s i s  of p a p e r  r e c o r d i n g s .  Results:  1) 
both i n f a n t  a n d  a d u l t s  exhibit  i n c r e a s e d  colonic s p i t e  a c t i v i t y  
w i t h i n  10 - 15 lnin f o l l o w i n g  f e e d i n g ,  c o m p a r e d  t o  f a s t i n g  
p e r i o d s .  2) N e w b o r n s  s h o s  a  s i g n i f i c a n t l y  r e d u c e d  s p i k e  
r e s p o n s e  t o  f e e d i n g  c o m p a r e d  t o  o lder  an imals  (2.3 vs 14.2 mean 
s p i k e s  1 5 min ,  p  c.05) a t  15 m i n u t e s  p o s t p r a n d i a l .  3) Slow 
w a v e  a c t i v i t y  is well developed a t  24 h o u r s  of age ;  f r e q u e n c y  
s p e c t r a  a r e  similar in all  a g e  g r o u p s  following a  meal. 

C o n c l u s i o n s :  I n f a n t  r h e s u s  m a n i f e s t  i n c r e a s e s  in m e a l  
s t i m u l a t e d  c o l o n i c  s p i k i n g  s i m i l a r  t o  t h a t  s e e n  in h u m a n  
a d u l t s .  N e w b o r n s  e x h i b i t  a  d i m i n i s h e d  s p i k e  r e s p o n s e  t o  
f e e d i n g  e v e n  t h o u g h  slow w a v e  a c t i v i t y  is well def ined .  This 
d e c r e a s e d  s p i k e  r e s p o n s e  m a y  a c c o u n t  f o r  a l t e r e d  c o l o n i c  
motility d u r i n g  a d a p t a t i o n  t o  e n t e r a l  nu t r i t ion .  

THE DIABETIC BB RAT - A SUITABLE MODEL OF DELAYED 
FETAL LUN;; MATURATION. K a t h l e e n  S. Car l son ,  B a r r v  T, 
m, Alan D. S t i l e s ,  e o r n e  A. Franoo and Martin t228 && (Spon. by I v a n  D. OPFantZ 111).  T u f t s  Univ. 
School of  Medicine. New England Med. Center ,  Dept. o f  
P e d i a t r i c s ,  Boston; MA and Univ. o f  Toronto,  The 

Hosp. f o r  S i c k  Chi ldren ,  Dept. of P e d i a t r i c s ,  Toronto,  Ontar io .  
The d i a b e t i c  BB r a t  was examined t o  d e t e r m i n e  its s u i t a b i l i t y  

a s  a  model f o r  t h e  s t u d y  of  t h e  e f f e c t s  of  m a t e r n a l  d i a b e t e s  o n  
f e t a l  l u n g  development. 18 t o  22  day f e t u s e s  of  d i a b e t i c  BB r a t s  
w e r e  e v a l u a t e d  f o r  t h e  p r e s e n c e  of maorosomia, hyperglycemia,  
h y p e r i n s u l i n e m i a  and de layed  l u n g  m a t u r a t i o n .  

Day 2 2  Body Weight S e ~ m  Glucose  Serum I n s u l i n  
Group (wS. E. ) ( m g / d l ~ S .  E. ) (pU/dkS.  E. ) 
Contro l  (N) 5.0&0.06 (54)  29.7k 6.0 ( 6 )  35.0516.9 (5) 
D i a b e t i c  (N) 5 . 4 8 + 0 . 1 8 ~  (221 190.2+28.2~ ( 5 )  1 1 2 . 5 k 1 6 . 4 ~  ( 4 )  - . - 
a. P<O.O1 b. P<0.0001 c .  P<0.001 
Macrosania was observed  a t  te rm i n  . t h e  d i a b e t i c  f e t u s e s .  The 
d i a b e t i c  f e t u s e s  were  hyperglycemic and h y p e r i n s u l i n e m i c  when 
compared t o  c o n t r o l s .  Whole l u n g  homogenates from t h e  d i a b e t i c  
f e t u s e s  e x h i b i t e d  i n c r e a s e d  g lycogen and d e c r e a s e d  s a t u r a t e d  
p h o s p h a t i d y l c h o l i n e  and p h o s p h a t i d y l g l y c e r o l  c o n t e n t s  compared t o  
c o n t r o l s  (P<0.05) o n  Day 21. These f i n d l n g s  a r e  c o n s i s t e n t  w i t h  
a d e l a y  i n  t h e  o n s e t  of augmented s y n t h e s i s  of t h e  major s u r f a c -  
t a n t - a s s o c i a t e d  p h o s p h o l i p i d s  i n  f e t u s e s  of d i a b e t i c  BB r a t s .  
The spontaneous  development of  t h e  m a t e r n a l  d i a b e t i c  s t a t e  and 
t h e  c o e x i s t e n c e  of f e t a l  hyperg lycemia  and h y p e r i n s u l i n e m i a  a r e  
f e a t u r e s  of  t h e  BB r a t  which may make i t  more u s e f u l  t h a n  
e x i s t i n g  animal models i n  e l u c i d a t i n g  t h e  mechanisms of  de layed  
f e t a l  l u n g  m a t u r a t i o n  i n  t h e  d i a b e t i c  pregnaqcy. 

ABNORMAL PATTERNS OF POLYUNSATURATED FATTY ACIDS 
(PUFA) IN PLASMA PHOSPHOLIPIDS (PL) I N  PREMATURE INF- 
ANTS FED MEDIUM CHAIN TRIGLYCERIDE (MCT) DIET. 
V . C a r n i e l l i  M.Dunn A.T.Shennan M.Skidmore A .  

229 Ohlsson, E . i o s k i n s ,   am, and i. ~ e i m .  D e p t ; . ~ e d i a t .  
Ohst .Gynecol Nutr.  S c i .  ,Univ.Toronto Regional  P e r i n a t  
~ e n t e r , ~ o m e h ' s  C o l l e g e  Hosp., & ~ e s . 1 ; s t .  ,Hosp. f o r  

S i c k  C h i l d . ,  Toronto Ont. M5G 1x8, Canada. 
During e a r l y  human d:velopment t h e  requirement f o r  e s s e n t i a l  f a t -  
t y  a c i d s  'FA) i s  i n c r e a s e d .  I n  o r d e r  t o  e s t a b l i s h  normat ive  d a t a ,  
we s t u d i e A E t h e  f a t t y  a c i d  composi t ion  of t h e  major  lasma l i p i d  
c l a s s e s  e v e r y  week from t h e  second t o  t h e  f i f t h  wee8 of l i f e  i n  
two groups  of  " l ~ e a l t h y "  a p p r o p r i a t e  f o r  e s t a t i o n a l  a  e  (AGA) re- 
mature  i n f a n t s  f e d  e i t h e r  own mother ' s  mflk (OMM) n = l f  ~ w t = 1 4 $ 0 + _  
71, Ges t .age  3 0 . 7 9 . 7 )  o r  medium c h a i n  t r i g l y c e r i d e  f o k u l a  (MCTF) 
n=16, Bwt=1385+52; Ges t .age  3 0 . 7 3 . 5 ) .  M a c r o n u t r i e n t ,  e n e r g y  and 
i n d i v i d u a l  f a t y  a c i d  b a l a n c e s  were de termined  a t  t h e  same t ime 
i n t e r v a l s .  ~ e s u y t s :  S i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  f a t t y  a c i d  com- 
p o s i t i o n  of  t h e  plasma p h o s p h o l i p i d s  were found between t h e  MCTF 
o r  OMM f e d  i n f a n t s .  L i n o l e i c  a c i d  was s i g n i f i c a n t l y  h i g h e r  i n  t h e  
MCTF group ( 2 8 . 8 3 . 6 7  v s .  18.8+0.57%*), and t h e  l i n o l e n i c  a c i d  
lower  (0 .19W.03 v s .  0.32+0.03z*). S t r i k i n g  d i f f e r e n c e s  were found 
i n  t h e  longFr  c h a i n  PUPA.-(see Table:  MSE;  %; *p<0.05).  

P o s t n a t a l  age  (wks) 2  3  4  5  
A r a c l ~ i d o n i c  OMM 12.63+2.0 12.91W.7 12.24+0.7 12.48M.6 

Acid (X) MCTF 1 1 . 6 2 3 . 8  1 0 . 2 8 3 . 5 *  l 0 . 0 1 3 . 6 *  1 0 . 5 0 3 . 5 *  
Docosahexa- OMM 4.82+1.1 3 .49W.3 3.66+0.3 3 .78M.3 
e n o i c  Acid(%)MCTF 2 . 0 9 3 . 3 "  1 . 6 0 3 . 2 ~  1 . 2 0 3 .  l* 0 . 8 3 3 . 1 *  

Conclus ions :  1) The c o m p e t i t i o n  of  medium c h a i n  f a t t y  a c i d s  f o r  
t e  same c  a i n  e l o n g a t i n g  enzyme s s t e m  of  t h e  e s s e n t i a l  f a t t y  
A i d s  andfhor t h e  t r a c e  amounts of &FA i n  t h e  OM24 d i e t  may have  
e l i c i t e d  t h e s e  d i f f e r e n c e s .  2) ?'he l o n g  te rm s e q u e l a e  of t h i s  
d i s t o r t e d  p h o s p h o l i p i d  f a t t y  a c l d  p r o f i l e  on t h e  developing  b r a i n  
and  r e t i n a  h a s  t o  b e  s e r i o u s l y  c o n s i d e r e d .  
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