
MORPHOGENESIS AND MALFORMATIONS 

GLUCOCORTICOID-INDUCED PHOSPHOLIPASE A -1NHIBI- el 254 TORY PROTEINS ( P L I P )  MEDIATE GLUCOCORT?CO~D 
TERATOGENICITY IN VITRO. Al len  S .  G o l d m a n ,  

C h h a n d a  G u p r a ,  R ~ c h a r d  H e r o l d ,  a n d  R o n a l d  P l d d l n g t o n .  The 
Children's H o s n i r a l  of P h l l a d e l o h l a  d n d  T h e  D e o a r t m e n t s  of Pe-  
d l a t r l c s  a n d  ~ i n t a l  M e d l c ~ n e ,  U ' n ~ v e r s ~ t ~  o f  ~ e n h s ~ l v a n l a ,  
P h i l a d e l p h i a ,  PA 

O u r  r e c e n t  w o r k  h a s  s u g g e s t e d  t h a t  a n t i - i n f l a m m a t o r y  g l u c o -  
c o r t i c o l d s  p r o d u c e  c l e f t  a l a t e  i n  mice  b y  t h e  s a m e  b ~ o c h e m ~ c a l  
p a t h w a y  a s  u t i l i z e d  i n  t R e l r  a n t i - i n f l a m m a t o r y  a c t i o n .  T h i s  
p a t h w a y  i n c l u d e s  a  ~ l u c o c o r t i c o i d  r e c e p t o r  m e d i a t e d  ind71crlon 
o f  p h o s p h o l i p a s e  A2-inhibitory p r o t e i n s  ( P L I P )  w h l c h  i n h ~ b l t  
t h e  r e l e a s e  of t h e  p r o s t a g l a n d i n  p r e c u r s o r  f a t t y  a c i d ,  a r a c h i -  
d o n i c  a c l d ,  f rom m e m b r a n e  p h o s p h o l i p i d s  a t  t h e  l e v e l  of phos -  
p h o l i p a s e  A2, w h i c h  I n  t u r n  l e a d s  t o  a  s u b s e q u e n t  i n h i b i t i o n  
o f  r o s t a q l a n d l n  p r o d u c t i o n .  I n  t h i s  r e p o r t  w e  h a v e  p r e  a r e d  
a n j  p a r t i a l l  p u r i f i e d  s u c h  P L I P s  o f  m o l e c u l a r  w e i q h t  a i o u t  
5 5 , 0 0 0 ,  LO,O&,  28 ,000 .  a n d  15 ,000  f rom A/J mouse  t h y m u s  a n d  
f rom 1 2 - d a y  embryonic BIO.A p a l a t e s .  S u f f i c i e n t  q u a n t i t i e s  o f  
c a l f  t h y m u s  P L l P  a n d  of t h e  15 ,000  m o l e c u l a r  w e i g h t  mouse  t h y -  
m u s  a n d  p a l a t e  P L l P s  w e r e  p r e p a r e d  a n d  t e s t e d  a s  I n h i b i t o r s  
o f  p r o g r a m m e d  c e l l  d e a t h  i n  t h e  m e d i a l  e d x e  e p i t h e l i u m  o f  s i n -  
q l e  mouse  e m b r y o n i c  p a l a t a l  s h e l v e s  i n  c u l t u r e .  T h i s  e v e n t  is 
~ o m p l e t e l y  p r e v e n t e d  b y  t h e  i n c l u s i o n  o f  n a n o m o l a r  q u a n t i t i e s  
of cortisone i n  t h e  c u l t u r e  m e d i u m .  All t h e  p r o t e i n s  t e s t e d  p r e -  
v e n t  t h e  l o s s  o f  t h e  m e d i a l  e d g e  e p i t h e l i u m  a n d  t h u s  p r o d u c e  
t h e  t e r a t o g e n i c  e f f e c t s  o f  g l u c ~ c o r t i c o i d s  i n  t h e  p a l a t a l  c u l t u r e  
m o d e l .  T h i s  t e r a t o g e n i c  a c t i o n  o f  b o t h  P L I P  a n d  g l u c o c o r t i c o i d s  
is r e v e r s e d  b y  a r a c h i d o n i c  a c i d ,  t h e  p r e c u r s o r  of p r o s t a g l a n -  
dins s u g g e s t i n g  t h a t  P L I P  m e d i a t e s  t h e  e f f e c t s  of g l u c o c o r t i  
c o i d s  b y  i n h l b l t i n g  p h o s p h o l i p a s e  A2 ( P L A 2 ) .  

ACHONDROPLASIA AND OBSTRUCTIVE SLEEP APNEA:CORRECTION 
OF APNEA AND SLEEP ENTRAINED GROWTH HORMONE RELEASEBY 1255 TRACHEOSTOMY. S. G o l d s t e i n ,  u, M. Thorpy,  R. 

S h p r i n t z e n ,  R. Marion,  A. S h e r ,  P.  S a e n g e r ,  Dep t .  P e d s . ,  S leep-  
Wake D i s o r d e r s  Un$t and C r a n i o f a c i a l  C t r . ,  A. E i n s t e i n  C o l l .  Med., 
Bronx,  New York. 

O b s t r u c t i v e  s l e e p  apnea  (OSA) may o c c u r  i n  p a t i e n t s  w i t h  achon- 
d r o p l a s i a .  S i n c e  t h e  b u l k  o f  growth hormone (GH) is s e c r e t e d  i n  
r e l a t i o n  t o  s low wave (non REM) s l e e p ,  d i s o r d e r e d  s l e e p  may i n -  
t e r f e r e  w i t h  GH r e l e a s e  and subsequen t  growth.  To examine t h e  
r e l a t i o n s h i p  between s l e e p  apnea  and  growth we s t u d i e d  a  9  y r  o l d  
a c h o n d r o p l a s t i c  dwarf w i t h  growth f a i l u r e  (>-3SD o n  a c h o n d r o p l a s i a  
growth c u r v e )  and OSA. Polysomnography w i t h  q 20 min.  s a m p l i n g  
f o r  s l e e p  e n t r a i n e d  GH was pe r fo rmed  b e f o r e  and 4  mos. a f t e r  
t h e r a p e u t i c  t r acheos tomy (T) .  

growth a p n e i c  % s l o w  wave GH s e c r e t .  T o t a l  GH 
v e l o c i t y  e p i s o d e s  s l e e p  e p i s o d e s  s e c r e t .  
(crnfyr) ( p e r  h r )  ( d u r i n g  ( d u r i n g  

s l e e p )  s l e e p )  
b e f o r e  T  3  1 0 5  none 1 24118 
a f t e r  T 5 . 3  none 25.6 2  7311 8  
n l  f o r  a g e  5  none  13-30 2-3 5 4 - 1 2 2 ~ 2  
Thus c o r r e c t i o n  o f  s l e e p  apnea  n o r m a l i z e d  s l e e p  s t a g e s  i n  t h i s  
p a t i e n t  and l e d  t o  s i g n i f i c a n t l y  i n c r e a s e d  s l e e p  e n t r a i n e d  growth 
hormone v e c r e t i o n  r e s u l t i n g  i n  n o r m a l i z a t i o n  o f  growth r a t e .  
C a l o r i c  i n t a k e  was unchanged b e f o r e  and a f t e r  t r acheos tomv.  
Conc1usion:The r e s u l t s  s u g g e s t  t h a t  OSA i n  a c h o n d r o p l a s i a  may 

u r  h e  ;g ;ox h  i n  t h e s e  youn s t e r s  D e f i c i e n t  s l e e  en -  
EraEnefi ' !? '  6 E GH is revq-Sib!?e b y  ; h e r a p e u t i c  t r acReos tomy.  

BILATERAL NEOPLASTIC KIDNEY DISEASE, PULMONARY CYSTIC 
DISEASE, AND FETAL MACROSOMIA: A SPECTRUM OF DEVEL- 1256 OPMENTAL ABNOFX~LITIES. ,,n . Graham, Jr., willim 

Boyle ,  J e f f r e y  T r o x e l l ,  Gary J. C u l l i t y ,  J. Bruce Beckwith (Spon. 
by Rober t  2. K l e i n ) ,  Dartmouth-Hitchcock Medica l  C e n t e r ,  Hanover ,  
NH, P r i n c e s s  Margare t  H o s p i t a l  f o r  C h i l d r e n ,  P e r t h ,  A u s t r a l i a ,  
C h i l d r e n ' s  O r t h o p e d i c  H o s p i t a l  and Medica l  C e n t e r ,  S e a t t l e ,  WA. 

Three  s i m i l a r  c a s e s  of b i l a t e r a l  n e o p l a s t i c  d i s e a s e  of t h e  
k idney  were  a s s o c i a t e d  w i t h  c o n g e n i t a l  pulmonary c y s t i c  d i s e a s e  
and f e t a l  macrosomia.  These c a s e s  a r e  compared t o  s e v e r a l  i n  
t h e  l i t e r a t u r e .  We s u g g e s t  t h a t  t h e s e  t h r e e  c a s e s  r e p r e s e n t  a  
spec t rum of abnormal  morphogenes i s  t h a t  a f f e c t s  bo th  t h e  k idney  
and t h e  lung .  Case 1  had b i l a t e r a l  m u l t i l o c u l a r  c y s t s  of t h e  
k idney  i n  a s s o c i a t i o n  w i t h  hamartomatous pulmonary c y s t s .  T h i s  
c a s e  is  compared w i t h  Case 2  who had b i l a t e r a l  m u l t i l o c u l a r  
r e n a l  c y s t s ,  w i t h  one  a r e a  o f  m e s o b l a s t i c  nephroma and m u l t i p l e  
pulmonary c y s t s .  These c a s e s  a r e  compared t o  Case 3  who demon- 
s t r a t e d  marked ly  h y p e r p l a s t i c  renomegaly w i t h  m e d u l l a r y  d v s p l a s i a  
( s i m i l a r  t o  what is  s e e n  i n  t h e  Beckwith-Wiedemann syndrome) i n  
a s s o c i a t i o n  w i t h  c l a s s i c a l  b i l a t e r a l  c y s t i c  adenomatoid malform- 
a t i o n  o f  t h e  l u n g s .  A l l  t h r e e  c a s e s  were overgrown a t  b i r t h ,  and 
we s u g g e s t  t h a t  t h e s e  c a s e s  i l l u s t r a t e  s i m i l a r i t i e s  i n  t h e  d e v e l -  
opment o f  k i d n e y s  and l u n g s .  E m b r y o l o g i c a l l v  t h e  k i d n e v  and i u n g  
b e g i n  t h e i r  development  a round  t h e  same t ime .  Dur ing  t h e  5 t h  
week o f  g e s t a t i o n ,  t h e  u r e t e r i c  bud i n v a d e s  t h e  unsegmented meso- 
derm t h a t  becomes t h e  m e t a n e p h r i c  sys tem,  and t h e  l u n g  bud i n -  
vades  t h e  s p l a n c h n i c  mesoderm which p r o v i d e 3  t h e  s t i m u l u s  f o r  i t s  
g rowth .  The predominant  p a t t e r n  of a  c o n g e n i t a l  k idney  o r  lun: 
neoplasm maxi r e f l e c t  t h e  t i m i n g  o f  n p r e n a t a l  n e o p l a s t i c  e v e n t .  

FOLATE SUPPLEMENTATION DOES NOT PREVENT NEURAL TUBE 1257 DEFECTS INDUCED BY ALCOHOL OR HEAT. John  M .  Graham, 
J r . ,  V e r g i l  H. Ferm, Wi l l i am Lay ton ,  Depar tmen t s  o f  

M a t e r n a l  and Chi ld  H e a l t h  and o f  Anatomy, Dartmouth Medica l  
S c h o o l ,  Hanover ,  NH, 03756. 

Recen t  s t u d i e s  s u g g e s t  t h a t  e i t h e r  m a t e r n a l  b i n g e  d r i n k i n g  o r  
m a t e r n a l  h y p e r t h e r m i a  might  he one  c a u s e  f o r  n e u r a l  t u h e  d e f e c t s .  
Timed p r e g n a n t  g o l d e n  h a m s t e r s  were  exposed t o  a  d o u b l e  d o s e  of  
e t h a n o l  on t h e  morning of  t h e  8 t h  day o f  g e s t a t i o n  ( t h e  day of  
n e u r a l  tube  c l o s u r e  i n  t h i s  s p e c i e s ) ,  and a  44 p e r c e n t  i n c i d e n c e  
o f  n e u r a l  t u b e  d e f e c t s  was o b s e r v e d ) .  S i m i l a r  d e f e c t s  c o u l d  he 
engendered  by t r e a t i n g  t h e  a n i m a l s  w i t h  v a r y i n g  p e r i o d s  o f  h e a t  
i n  a  w a t e r - j a c k e t e d  i n c u b a t o r  a t  39.5 d e g r e e s  c e n t i g r a d e  on t h e  
morning o f  Day 8.  A  50-minute h e a t  e x p o s u r e  r e s u l t e d  i n  a  35 
p e r c e n t  i n c i d e n c e  o f  n e u r a l  t u b e  d e f e c t s ,  and a  s h o r t e r  e x p o s u r e  
(44 m i n u t e s )  r e s u l t e d  i n  a  23 p e r c e n t  i n c i d e n c e ,  w h i l e  a  l o n g e r  
exposure  (56 m i n u t e s )  r e s u l t e d  i n  a  68 p e r c e n t  i n c i d e n c e .  We 
a t t e m p t e d  t o  e x p l o r e  t h e  h y p o t h e s i s  t h a t  m a t e r n a l  v i t a m i n  s u p -  
p l e m e n t a t i o n  w i t h  f o l a t e  may b e  e f f e c t i v e  i n  r e d u c i n g  t h e  i n c i -  
dence  of  n e u r a l  tube  d e f e c t s .  Osmotic  pumDs f i l l e d  w i t h  e i t h e r  
f o l a t e  o r  s a l i n e  were  p l a c e d  s u b c u t a n e o u s l y  i n  p regnan t  h a m s t e r s  
on t h e  6 t h  day o f  g e s t a t i o n .  D e s p i t e  s i g n i f i c a n t l y  i n c r e a s e d  
m a t e r n a l  f o l a t e  l e v e l s  p r i o r  t o  p r o v i d i n g  a  t e r a t o g e n i c  i n s u l t  
w i t h  e i t h e r  a  d o u b l e  d o s e  o f  a l c o h o l  4  h o u r s  a p a r t  o r  50 m i n u t e s  
of  h e a t  i n  w a t e r - j a c k e t e d  i n c u b a t o r ,  no s i g n i f i c a n t  p r o t e c t i o n  
from n e u r a l  tube  d e f e c t s  was a f f o r d e d  by s u p p l e m e n t i n g  t h e  mother  
w i t h  f o l a t e .  We q u e s t i o n  whe the r  p r e c o n c e p t u a l  v i t a m i n  s u p p l e -  
m e n t a t i o n  may promote c a r e f u l  pregnancy p l a n n i n g  which i n c l u d e s  
a v o i d a n c e  of  known t e r a t o g e n s .  

VITAMIN A TERATOGENESIS IN A SENSITIVE 'ENETIC BACK- 

a1 2 5 8 " O W D  
. John  M .  Graham, J r . ,  E i l e e n  F. Rawnsley,  

K a t h l e e n  K. S u l i k  (Spon, by Rober t  Z .  K l e i n ) ,  D e p a r t -  
ment of  M a t e r n a l  and C h i l d  H e a l t h ,  Dartmouth Medica l  S c h o o l ,  
Hanover ,  NH, 03756 and  Department  o f  Anatomy, U n i v e r s i t y  o f  
Nor th  C a r o l i n a ,  Chapel  H i l l ,  NC, 27514. 

The c r i t i c a l  e v e n t  i n  l i p  f o r m a t i o n  i s  t h e  convergence  of t h e  
f a c i a l  p rominences .  A  v a r i e t y  of t e r a t o g e n s  a r e  known t o  i n t e r -  
f e r e  w i t h  l a t e r  s t a g e s  o f  f a c i a l  prominence f o r m a t i o n ,  and c e r -  
t a i n  i n b r e d  mouse s t r a i n s  a r e  known t o  be more s u s c e ~ t i h l e  t o  
such  t e r a t o g e n i c  e f f e c t s .  R e c e n t l y ,  we obse rved  an  o t h e r w i s e  
normal  c h i l d  w i t h  s e v e r e  b i l a t e r a l  c l e f t  l i p  and p a l a t e .  The 
mothe r  took  50 ,000  i u  of Vi t amin  A (one 25,000 i u  Aquasol  cap-  
s u l e  b i d )  f o r  20 d a y s  between t h e  3 rd  and 6 t h  week a f t e r  concep- 
t i o n ,  and t h e  f a t h e r  had a  u n i l a t e r a l  c l e f t  l i p .  To t e s t  t h e  
h y p o t h e s i s  t h a t  t h i s  may r e p r e s e n t  a  t e r a t o g e n i c  e f f e c t  i n  com- 
b i n a t i o n  w i t h  a  s e n s i t i v e  g e n e t i c  background ,  v i t a m i n  A was ad-  
m i n i s t e r e d  t o  A/J  mice  and 2  o t h e r  i n b r e d  s t r a i n s  j u s t  p r i o r  t o  
normal  l i p  c l o s u r e .  A / J ,  IlWh, and SWFr mice  were g i v e n  200 i ~ !  
p e r  gram v i t a m i n  A ( r e t i n y l  p a l m i t a t e )  by g a s t r i c  l a v a g e  a t  
e i t h e r  9 :00  a.m. o r  1 :00  p.m. on day  9 ( e q u i v a l e n t  t o  26-30 days  
g e s t a t i o n  i n  t h e  human). The f r e q u e n c y  o f  c l e f t  l i p  obse rved  was 
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 rom t h e  s p o n t a n e o u s  f r e q u e n c y  i n  t h e  
A/J s t r a i n ,  b u t  t h e r e  was a  marked i n c r e a s e  i n  t h e  f r e a u e n c v  and 
s e v e r i t y  of  c l e f t  p a l a t e .  O t h e r  i n b r e d  s t r a i n s  were n o t  a f f e c t e d  
by c l e f t  l i p ,  and t h e r e  was a  l e s s  d r a m a t i c  i n c r e a s e  i n  t h e  i n -  
c i d e n c e  o f  c l e f t  p a l a t e  i n  t h o s e  s t r a i n s .  We c o n c l u d e  t h a t  t h c  
g e n e t i c  background o f  t h e  p a r e n t s  may he an i m p o r t a n t  f a c t o r  i n  
e v a l u a t i n g  r i s k s  f o r  t e r a t o g e n e t i c  outcomes.  

GONADAL DYSGENESIS AND GONADOBLASTOMA I N  CRYPTOPH- 7 1259 THALMOS SYNDROME. Frank  Greenberg ,  Bruce Keenan, 
Viamny De Yan i s  and Mi l ton  J. F inego ld  (Spon. by 

A r t h u r  L. ~ e a u d e t ) .  Bay lo r  C o l l e g e  of Medic ine ,  Depar tmen t s  o f  
p e d i a t r i c s  and P a t h o l o g y ,  Houston.  

Cryp toph tha lmos  syndrome i s  a  presumed au tosomal  r e c e s s i v e l y  
i n h e r i t e d  complex of m a l f o r m a t i o n s  i n c l u d i n g  f u s i o n  o f  t h e  eye-  
l i d s ,  m i c r o p h t h a l m i a ,  p r o j e c t i o n  o f  t h e  h a i r  on t h e  l a t e r a l  f n r e -  
head ,  n o t c h i n g  o f  t h e  a l a e  n a s i ,  c a r d i a c  d e f e c t s ,  and g e n i t a l  
a b n o r m a l i t i e s .  B i l a t e r a l  i n g u i n a l  masses  were  n o t e d  i n  a  pheno- 
t y p i c  f emale  w i t h  f e a t u r e s  o f  t h e  c ryp toph tha lmos  syndrome. 
P e r i p h e r a l  b lood  chromosome a n a l y s e s  r e v e a l e d  46,XX, i n  4 1  c e l l s .  
Serum t e s t o s t e r o n e  and a n d r o s t e n e d i o n e  which were b o t h  l e s s  t h a n  
25 n g / d l ,  r o s e  t o  t h e  a d u l t  f e m a l e  r a n g e  a f t e r  HCG a d m i n i s t r a -  
t i o n .  F rozen  s e c t i o n  o f  t h e  b i o p s i e d  r i g h t  mass r e v e a l e d  num- 
e r o u s  p r imary  o o c y t e s  and some f o l l i c u l a r  development .  Micro- 
s c o p i c  e x a m i n a t i o n  of t h e  l e f t  mass r e v e a l e d  numerous p r imary  
f o l l i c l e s ,  some w i t h  p rominen t  g r a n u l o s a  c e l l s  and m u l t i p l e  
o o c y t e s .  Some f o l l i c l e s  were d i s t o r t e d  w i t h  e v i d e n c e  o f  gonado- 
b las toma  i n  s i t u .  There were a l s o  numerous a c c e s s o r y  t u b u l e s  of 
W o l f f i a n  o r i g i n  appended t o  t h e  ovary .  Gonadoblastoma a r i s i n g  
from d y s g e n e t i c  gonads ,  n o t  p r e v i o u s l y  r e p o r t e d  i n  t h i s  syndrome,  
r a r e l y  o c c u r s  i n  t h e  absence  o f  a  Y chromosome c o n t a i n i n g  c e l l  
l i n e .  I n  o u r  p a t i e n t ,  t h e r e  was no a d d i t i o n a l  e v i d e n c e  o f  Y  
chromosomal mosa ic i sm n o r  Y - s p e c i f i c  DNA. The p r e s e n c e  o f  t h i s  
tumor i n  o u r  p a t i e n t  t e n d s  t o  c o n t r a d i c t  t h e  p r e v a i l i n g  Y chromo- 
somal  t h e o r y  of t h e  e t i o l o g y  of gonadob las toma ,  b u t  may s u p p o r t  
a  r e c e n t  h y p o t h e s i s  based  on d y s f u n c t i o n  o f  gonada l  m a t u r a t i o n a l  
p r o c e s s .  
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