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We report two affected offspring with Osteogenesis Imperfecta, 
Type 2. The first child was born near term and expired shortly 
thereafter. Prenatal radiologic examination was consistent with 
O.I., Type 2. The second affected fetus was diagnosed at 19 
weeks gestation by sonographic and radiographic imaging even 
though the amniotic fluid pyrophosphate was negative at 14% weeks 
gestation. The skull was poorly mineralized and compressed. 
Long bones were shortened, angulated, and markedly irregular. 
There was deficient ossification of the spine, extremities, and 
minimal patchy ossification of the calvarium. Pregnancy was 
terminated at 21 weeks following the radiographic diagnosis. 
Radiologic and pathologic examination of the abortus was consis- 
tent with the prenatal diagnosis. 

Although the diagnosis of this, as well as other bone 
dysplasias has been made in utero during late pregnancy, we 
conclude that radiographic and sonographic imaging may be the 
only method of diagnosis of O.I., Type 2 during midtrimester 
gestation. 

THIAMINE RESPONSIVE MAPLE SYRUP URINE DISEASE, 
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Thiamine pyrophosphate (TPP) is a coenzyme of mammalian 
branched chain a-ketoacid dehydrogenase complex (BCKAD). We have 
previously reported the in vitro stabilizing effect of saturating 
quantities of TPP on this multienzyme complex (Arch. Biochem. and 
Biophys. 202:23, 1980). In this investigation, we study the & 
vivo response to thiamine of four children affected with Maple - 
Syrup Urine Disease (MSUD), (CM, JP, T M ~  and VH) . Fasting plasma 
levels of the branched chain amino acids, a-ketoacids and the 
BCKAD activity in peripheral leukocytes were measured before and 
during four weeks of 200mg thiamine P.O. per day while maintain- 
ing identical diets. T M ~ ,  VH and JP had significant falls in 
the mean blood values for all three branched chain amino acids 
(p<0.05). Corresponding decreases in plasma branched chain 
a-ketoacids occurred in TM' and JP, but not VH. CM exhibited no 
decrease in the measured parameters. The patients exhibiting a 
response (TM~, VH and JP) had measured BCKAD activity in their 
peripheral leukocytes ranging from 3-10% of normal controls, 
while CM had enzyme activity less than 1% of the normal controls. 
These results indicate that some patients with MSUD will respond 
to supraphysiological thiamine supplements and that the ability 
to respond is associated with residual enzyme activity present. 
The mechanism postulated for this response is stabilization of 
the BCKAD enzyme complex when TPP binding sites are occupied. 
(Supported by NIH Grants HD 08388 & CRC 00039). 
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Citrullinemia and ASA uria, which result from deficient activ- 
ities of ASA synthetase and ASA lysase,respectively,arediagnos-  
able in utero. Several laboratories have experienced difficulties 
with d$rect enzyme assay due to low activities of these enzymesin 
crude extracts of cultured amniotic fluid (AF) cells. Monitoring 4 
at-risk pregnancies,witha microassay based on the incorporation 
of 14C~l citrulline and  HI leucine into protein in situ, has shown 
us that it is crucial for the proper control celi-types to beused 
and grown in parallel with the at-risk cells. For example,control 
AF fibroblasts have a mean activity of 0.67 ( I ~ C I ~ H  incorporated), ' 

whereas control AF epitheliod cells have a mean of only 0.09.The 
importance of this distinction was made clear when we recently 
monitored a pregnancy at-risk for citrullinemia. The first cells 
to grow out were epitheliod and had activity of 0.14. The culture 
later became fibroblastic and the activity rose to 0.7. Onlywhen 
compared to their proper controls did both results indicate anor- 
ma1 fetus. We also have found that control and at-risk cellsmust 
be assayed at identical stages of confluence, since increasing 
activity is seen with increasing confluence. A 10-fold increase 
in the number of cells planted raised the activity in 2of our 
control lines by 3to 5-fold.Our experience thus indicates the 
critical need for precise control of tissue culture variables, 
and the advantages of the microassay system,for prenatal diagno- 
sis of these disorders. 
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0hioY 
DiGeorge syndrome i s  usua l l y  repor ted as having occurred spo- 

r a d i c a l l y .  This i s  the f i r s t  r e p o r t  o f  the syndrome occurr ing 
i n  twins and only  the second i n  fami l y  members. 

Black male twins were de l i ve red  a t  33 weeks gestat ion.  They 
were d i zygo t i c  as proven by d i f f e r e n t  b lood types. Each devel- 
oped hypocalcemic seizures a t  9 days. The diagnosis o f  DiGeorge 
syndrome was made i n  each on the basis  o f  r e f r a c t o r y  hypocalce- 
mia, t y p i c a l  f a c i a l  features, absent thymic shadow, congenital 
hear t  disease and repeatedly low T-ce l l  rose t tes  w i t h  normal im- 
munoglobulins. One d ied a t  58 days o f  age o f  asp i ra t ion  and 
congestive hear t  f a i l u r e .  He was found a t  autopsy t o  l ack  thy-  
mic t i ssue  and parathyroids. His hear t  disease consisted o f  a 
hypoplast ic  ascending aor ta  w i t h  the r i g h t  subclavan a r t e r y  a- 
r i s i n g  from the r i g h t  pulmonary a r te ry .  The other  twin,  now 3 
y rs .  o ld ,  has s e r i a l l y  low T-ce l l  roset tes,  normal PHA st imula-  
t i o n  and normal immunoglobulins. He does no t  s u f f e r  from recur-  
r e n t  i n f e c t i o n s  nor  does he requ i re  calcium o r  parathormone sup- 
plementation. C l i n i c a l l y ,  he has a small VSD. He i s  now less 
than the 3rd pe rcen t i l e  i n  both height  and weight and i s  devel- 
opmental l y  delayed. Maternal evaluat ion revealed normal ca l  c i  um, 
phosphorus and parathormone leve ls .  Antilymphocyte ant ibodies 
we;e absent. Although DiGeorge syndrome i s  usua l l y  sporadic, 
the occurrance i n  nonident ica l  twins suggests a genet jc  e t i o l -  
ogy i n  t h i s  fami ly .  

BIOCHEMICAL DEFECT OF NON-KERATAN-SULFATE-EXCRETING 716 MORQUIO SYNDROME. Atsuko Fu' imoto and A l l e n  Horwitz. 
USC School o f  ~ e d i c m o h s ,  C a m n m  

Department o f  Pediat r ics ,  Un ive rs i t y  o f  Chicago, I l l i n o i s .  
Two ch i ld ren  o f  second-cousin parents were found t o  have a 

very m i l d  form o f  Morquio syndrome. A 14-year-old boy was 146 
cm t a l l  (<3rd%), and had f i n e  corneal deposits i n  the eyes, a 
broad chest, d i s loca ted  hips, and f l a t  fee t .  t l is  7-year-old 
s i s t e r  had a broad chest, but  otherwise normal pl lysical develop- 
ment. An abnormal lumbar spine was seen i n  radiographs o f  both 
ch i ldren.  

Analysis o f  the u r ine  from the a f fec ted  ch i l d ren  revealed a 
l e v e l  o f  mucopolysaccharide about tw ice  as h igh  as t h a t  found 
i n  normal ur ine,  bu t  no evidence o f  keratosul fa tur ia .  The 
m a j o r i t y  o f  the  mucopolysaccharide bras chondro i t i n  6-su l fa te.  
M u l t i p l e  assays o f  N-acetyl gal actosamine-6-sul f a t e  su l  fa tase i n  
leukocytes and cu l tu red  s k i n  f i b r o b l a s t s  showed def ic iency of 
t h i s  enzyme i n  the  range found i n  the c lass ica l  form o f  Morquio 
syndrome. 

The disease described i n  t h i s  repor t  resembles the  non-keratan- 
su l fa te-excret ing Morquio syndrome described by McKusick 
(Her i tab le  Disorders o f  Connective Tissue, 1972), although the  
~ r e s e n t  cases show a m i lde r  disease. To our  knowledge, the  b io -  
chemical defect  o f  t h i s  form o f  Morquio syndrome has-not been 
confirmed. This repor t  i d e n t i f i e s  the  enzyme defect  o f  the 
non-keratan-su l fa te-excret ing Morquio syndrome. The repor t  a l so  
demonstrates t l i e  absence o f  ke ra tosu l fa tu r ia  i n  a p a t i e n t  
younger than 10 years o f  age w i t h  t h i s  disease. 

TRISOMY 20 MOSAICISM I N  AMNIOCYTES WITH DELIVERY OF 717 INFANT NORMAL SAVE FOR PUNCHED-OUT SCALP LESION. ~ y t t  
I. Gardner, Jose h T. Lanman, Jr., David 0. Hakanson 

and I r w i  n E  em d p ~ t a E T f 3 i c ; i ~  Ce* E e p r  
Pediatrics;  and Slocum-Dickson Medical Group, Utica, NY. 

A woman w i t h  s t rong b i s t o r y  of endometriosis underwent amnio- 
centes is  because o f  age (37). Amniot ic c e l l  cu l tu res  done a t  
the B i r t h  Defects I n s t i t u t e ,  NYS Dept. o f  Health, showed 30% tri- 
somy 20 c e l l s  i n  the f i r s t  tap and 13% i n  the second tap (Har- 
r i s o n  e t  a l . ,  Am J Human Gen 32:71A, 1980). A t  term an 8 l b  10 
oz i n f a n t  g i r l  was del ivered.  She was c l i n i c a l l y  and neuro logi -  
c a l l y  normal except f o r  a 1 cm area o f  denuded s k i n  t o  the  l e f t  
o f  the m id l i ne  i n  the o c c i p i t a l  area, remin iscent  o f  the scalp 
l e s i o n  o f  tr isomy 13. By 6 weeks of age i t  had d$veloped a 
ra i sed  c i c a t r i x ,  as i n  t r i s o m y  13 dur ing "heal ing . Blood kary- 
otype was 46,XX. Developmental milestones have remained normal 
t o  present age 16 months. Four normal l i v e  b i r t h s  have been 
prev ious ly  repor ted a f t e r  t r isomy 20 mosaicism was detected i n  
amniocytes (Am J Med Gen 2:365, 1978; Lancet 1:1089, 1980). A t  
l e a s t  8 such pregnancies have been terminated, w i t h  5 fe tuses 
described as normal, 2 as dysmorphic and one n o t  examined. Only 
i n  2 cases have tr isomy 20 c e l l s  been found i n  f e t a l  t issues.  
Trisomy 20 mosaicism remains a troublesome f i n d i n g  i n  amniot ic 
c e l l  cu l tu res .  Whether the c e l l s  are due t o  c u l t u r a l  a r t i f a c t  

I Harr ison e t  a l . ,  i b i d . )  o r  are der ived from e a r l y  t rophoblast  
Warburton) o r  f e t f i e n a l  t i ssue  ( B o d )  i s  s t i l l  an open ques- 

t i on .  The " t r isomy 13" scalp l e s i o n  i n  the present p a t i e n t  
seems hard ly  co inc identa l .  
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