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Survival  and development i n  u t e ro  involve t he  i n t ima te  i n t e r -  
a c t i o n  of mother, p lacenta ,  and embryo o r  f e t u s .  However, when 
chromosomal aneuploidy occurs i n  t he  p lacenta  and/or embryo o r  
f e t u s ,  i n t r a u t e r i n e  growth r e t a r d a t i o n  and f e t a l  death  a r e  f r e -  
quent outcomes of t he  pregnancy. P l acen t a l  i n su f f i c i ency  may 
play  a  r o l e  i n  t he se  events .  S p e c i f i c a l l y ,  i n su f f i c i ency  of t he  
f e t a l  c i r c u l a t i o n  i n  a  hypoplas t ic  p lacenta  may r e s u l t  i n  under- 
perfus ion of t he  f e t u s .  To examine t h i s ,  we have s tudied t h e  
development of t h e  p lacenta  i n  trisomy 16 (Ts16) mice. Ts16 
mice were s e l ec t ed  because homology has been demonstrated be- 
tween po r t i ons  of mouse chromosome 16 and human chromosome 21, 
s p e c i f i c a l l y  t h a t  po r t i on  of HSA 21 implicated t o  cause Down 
Syndrome (DS) when present  i n  t r i p l i c a t e .  

We examined 5  micron p l a s t i c  s ec t i on  s e r i a l  r econs t ruc t i ons  
of t h e  p lacentas  of Ts16 f e tu se s  and t h e i r  normal l i t t e r m a t e s  
from days 10 through 18 ges t a t i on .  Morphometrically, t h e  sur- 
f a c e  a r e a  r a t i o  of  f e t a l  va scu l a tu re  t o  t h a t  of the  maternal 
s i nuses  was much l e s s  i n  t he  Ts16 f e t u s  than i t s  normal l i t t e r -  
mate but  t h e  u l t r a s t r u c t u r a l  c h a r a c t e r i s t i c s  of t he  p l acen t a l  
b a r r i e r  i n  t h e  Ts16 f e t u s  and i t s  normal l i t t e r m a t e  were in- 
d i s t i ngu i shab le .  The hypoplas t ic  f e t a l  vascular  i n  t he  p lacenta  
could we l l  lead t o  t he  underperfusion of t he  f e t u s ,  t hus  con- 
t r i b u t i n g  t o  t he  aneuploid syndrome. 
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Our work on teratogen-induced c l e f t  p a l a t e  i n  rodents  indi -  
c a t e s  t h a t  a  func t iona l  de f i c i ency  of arachidonic  ac id  mediates 
t he  de fec t .  Because of analogous embryologic processes ,  we have 
hypothesized t h a t  t he  f a i l u r e  of neu ra l  tube  fus ion seen i n  d ia-  
b e t i c  embryopathy may involve a  s imi l a r  mechanism. This  hypothe- 
sis was t e s t e d  i n  two animal models of d i a b e t i c  embryopathy. Ara- 
chidonic  ac id  (200-400 m g / ~ / d )  add in i s t e r ed  subcutaneously t o  
pregnant d i a b e t i c  ( s t rep tozotoc in- induced)  r a t s  during t he  per i -  
od of organ d i f f e r e n t i a t i o n  s i g n i f i c a n t l y  lowered t he  incidence  
of neu ra l  tube  fu s ion  de fec t s  from 11% t o  3.8% (p .< .005), t he  
frequency of c l e f t  p a l a t e  from 11% t o  4% ( p <  .005) and t h e  i nc i -  
dence of micrognathia from 7% t o  0.8% ( p < . 0 0 1 ) .  D-glucose 
(8 m ~ / m l )  s i g n i f i c a n t l y  i nh ib i t ed  neura l  tube fus ion i n  BIO.A 
(H-za) mouse embryo c u l t u r e  (13% v s  67% fus ion ,  p < . 0 1 ) ,  but  d id  
not  i n h i b i t  f u s ion  (57%) i n  B10 (H-2b) embryos. Arachidonic ac id  
( 1  o r  10uG/ml) reversed the  t e r a togen ic  e f f e c t  of 8  mg/ml d- 
glucose i n  BIO.A embryos (67% fus ion ) .  Thus, t he  t e r a togen ic  ef -  
f e c t s  of hyperglycemia on neu ra l  tube  fu s ion  appear t o  be medi- 
a t ed  by a  func t iona l  def ic iency of arachidonic  ac id .  The d i f -  
f e r i n g  e f f e c t s  of d-glucose i n  embryos of t h e  BIO.A and B10 
s t r a i n s  suggest a  r o l e  f o r  t he  H-2 h i s tocompa t ib i l i t y  complex i n  
determining s u s c e p t i b i l i t y  t o  hyperglycemia-induced t e r a togen ic i -  
t y ,  s imi l a r  t o  i t s  r o l e  i n  c l e f t  pa l a t e .  
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We r epo r t  two female i n f a n t s  with pos t ax i a l  polydactyly and 
hypopi tu i tar ism of d i f f e r i n g  e t i o l o g i e s .  The f i r s t  i n f a n t  was 
born a t  term t o  a  26-year-old gravida  6  para  2  abor tus  4  woman 
who noted markedly decreased f e t a l  movement and i n t r a u t e r i n e  
growth r e t a rda t i on .  She was del ivered from a  breech p re sen t a t i on  
with pos t e r io r ly  ro t a t ed  s imp l i f i ed  a u r i c l e s ,  sho r t  nose, f l a t  
na sa l  br idge ,  microgloss ia ,  micrognathia,  c l e f t  pos t e r io r  pa l a t e ,  
sho r t  l imbs with d i s loca t ed  hips ,  pos t ax i a l  polydactyly of hands 
and f e e t ,  b i l a t e r a l  simian c r ea se s ,  and 2-3 syndactyly of t he  
toes .  She died  a t  21 hours of age and autopsy revealed hypo- 
thalamic hamartoblastoma, b i l a t e r a l  hypoplas t ic  r ena l  e c top i a ,  
b i l a t e r a l  pulmonary hypoplasia,  and a  b i f i d  e p i g l o t t i s .  Family 
h i s to ry  revealed t h a t  the  mother 's s i s t e r  had died  a t  17 hours 
of age with remarkably s i m i l a r  dysmorphic f ea tu re s  (no autopsy 
done),  and t h i s  i s  t he  f i r s t  r epo r t  of apparent f a m i l i a l  recur- 
rence  f o r  H a l l - P a l l i s t e r  syndrome. The second i n f a n t  was born 
by cesarean s ec t i on  a t  42 weeks with pos t ax i a l  polydactyly of 
t he  l e f t  hand aAd primary panhypopituitarism. This  pregnancy i n  
a  21-year-old gravida  2 ,  abor tus  1 woman was complicated by 
extremely low maternal e s t r i o l s .  S i ze  a t  b i r t h  and a  c r a n i a l  CT 
scan were normal, and the  family h i s to ry  was negat ive  f o r  o the r  
i nd iv idua l s  wi th  hypopi tu i tar ism o r  polydactyly. Pos t ax i a l  poly- 
dactyly  may be associa ted  with hypopi tu i tar ism,  e spec i a l l y  when 
a s soc i a t ed  with c l e f t  p a l a t e ,  choanal a t r e s i a ,  congeni ta l  h e a r t  
d i s ea se ,  and basa l  b r a i n  anomalies. 
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Defects  i n  CHARGE as soc i a t i on  may include choanal a t r e s i a ,  
coloboma, ca rd i ac  anomalies,  growth and mental de f i c i ency ,  geni- 
t a l  hypoplasia,  and e a r  anomalies, a s  we l l  a s  o the r  f a c i a l  de- 
f e c t s  such a s  c l e f t  p a l a t e ,  micrognathia,  f a c i a l  pa lsy  and velo- 
pharyngeal problems. Previous s t u d i e s  have demonstrated t h a t  
cephal ic  neu ra l  c r e s t  p lays  a  major r o l e  i n  f a c i a l  morphogenesis. 
Recent s t ud i e s  us ing qua i l l ch i ck  chimeras have shown t h a t  mesen- 
chyme of the  aorticopulmonary septum i s  a l s o  der ived from c e l l s  
of the  cephal ic  neu ra l  c r e s t .  There is  over lap  between CHARGE 
as soc i a t i on  and DiGeorge Syndrome, and when t i s s u e  from cepha l i c  
neu ra l  c r e s t  i s  ab l a t ed ,  conotruncal s ep t a t i on  de fec t s  and thymic 
def ic iency may r e s u l t .  We hypothesized t h a t  abnormal i t ies  i n  t he  
formation, p r o l i f e r a t i o n ,  o r  migra t ion of cephal ic  neu ra l  c r e s t  
c e l l s  might r e s u l t  i n  an a s soc i a t i on  between c r a n i o f a c i a l  and 
conotruncal anomalies i n  CHARGE as soc i a t i on .  We t e s t ed  t h i s  
hypothes is  by examining the  types of ca rd i ac  de fec t s  among 34 
previously  published and 17 new CHARGE as soc i a t i on  p a t i e n t s  wi th  
congeni ta l  h e a r t  d isease .  Conotruncal de fec t s  were p re sen t  i n  
35% of these  p a t i e n t s ,  versus  an expected prevalence of 16-22% 
i n  l a rge  s e r i e s  of p a t i e n t s  wi th  congeni ta l  h e a r t  d i s ea se .  
These da t a  suggest  a  pos s ib l e  pathogenet ic  l i n k  between c e r t a i n  
c r a n i o f a c i a l  and ca rd i ac  d e f e c t s  t h a t  may involve  t he  cephal ic  
neu ra l  c r e s t .  
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~ i ~ e o r g e  Sequence (DGS) i s  a multi factor i  a1 defect in  devel- 
opment of the th i rd  and fourth branchial arches. 24 pat ients  
with DGS were ascertained prospectively between 1982-84 by pre- 
sentation with spec i f i c  cardiac defects ,  persis tent  hypocalce- 
mia, family his tory,  o r  thymic aplasia  a t  surgery o r  autopsy. 
Peripheral blood lymphocyte or  skin f ibroblast  chromosome 
studies  were done t o  detenni ne the  frequency of abnormalities, 
primarily monosomy 22qll. T ce l l  function s tudies  and para- 
thyroid hormone 1 evels were studied when possible. 

Of the 24 cases, 21 were ascertained by t h e i r  cardiac defect. 
Two presented with persis tent  hypocalcemia and seizures. One 
was detected only a t  post-mortem. Two cases were famil ial .  One 
pat ient  with ret inoic  acid teratogenici ty  syndrome had decreased 
T-cell function. 

High resolution chromosome studies  were done on 23 cases and 
were normal in  20. The three abnormal s tudies  revealed monosomy 
22ql1, monosomy 18q, and monosomy lop. The familial case with 
monosomy 22qll was previously reported (Hum Genet 65:317, 1984). 
The other familial case in our se r ies  had normal chromosomes. 

These findings a re  consis tent  with DGS as an e t io log ica l ly  
and c l in ica l ly  heterogeneous condition with a chromosomal e t i -  
ology in about 10% of cases. DGS should be suspected and eval- 
uated in a l l  pat ients  with any th i rd  and fourth branchial arch 
defects. 
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The Weaver syndrome i s  a r a r e  disorder of overgrowth, character- 

ized by accelerated somatic growth and osseous maturation, increased 
head size and unusual facies. Excessive macrocephaly i s  a striking 
finding that differentiates Weaver from other overgrowth syndromes. 
We report a male infant who had the characteristic features of Weaver 
syndrome including rapid growth. His facial features included round 
face, frontal bossing, wide bifrontal diameter, hyoertelorism, down- 
slanted palpebral fissures, epicanthi, flat nasal bridge, long prominent 
philtrum, retromicrognathia and large ears. At birth his length (U) 
was 63.5cm and weight (Wt) 5. 8kg. At age 2 months Lt was 72.5cm 
and wt 8.3kg. Carpal bone age was advanced to 6-9 months. At age 3 
months his head circumferance (HC) was 50.4cm. A CT scan showed 
large bilateral extracerebral fluid collections. A repeat CT at  4 1/2 
months showed a decrease in this collection and a picture more consis- 
tent with external hydrocephalus. A subdural tap confirmed that the 
fluid was normal CSF under no increasure pressure. No intervention 
was done. We have seen a similar CT abnormality in at  least one 
patient with Soto syndrome and in several patients with benign familial 
macrocephaly. Based on the observation in patientswithbenignfamilial 
macrocephaly, we suggest that the CT appearance may be a relatively 
benign finding, common to syndromes with rapid head growth in early 
life . 


	1289: A PROSPECTIVE CLINICAL AND CYTOGENETIC STUDY OF DI-GEORGE SEQUENCE

