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3-METHYLGLUTACONYL-CoA HYDRATASE DEFICIENCY: TWO 823 DIFFERENT CLINICAL AND ENZYMATIC PHENOTYPES IN 
3-METHYLGLUTACONIC ACIDURIA . K .M. Gibson, L. Sweet- 

man, W.L. Nyhan, K .  Narisawa, K .  Roth, W .  k h n e r t ,  B.  ~ o b i n s o n ,  
M. Duran, S.K. Wadman. Department of Ped ia t r i c s ,  univers i ty  o f  
Cal i fornia ,  san Diego, La J o l l a ,  CA 92093 

3-Methylglutaconic ac idu r i a  has been described i n  7 pa t i en t s  
i n  whom ur inary excret ion of 3-methylglutaconic (3-MGC) and 
3-methylglutaric (3-MGR) ac ids  were e levated.  In  two s i b l i n g s  
t h e  only manifes ta t ion was speech r e t a rda t ion .  Combined excre- 
t i o n  of 3-MGC and 3-MGR was 520-940 mmol/mol c r ea t in ine  (normal 
l e s s  than 6). The o the r  p a t i e n t s  had a p i c tu re  of severe  neuro- 
l og ic  degeneration and profound mental r e t a rda t ion .  Combined 
excret ion of 3-MGC and 3-MGR ranged from a low o f  40 t o  800 m o l /  
m O l  c r ea t in ine .  The a c t i v i t y  o f  3-methylulutaconyl-CoA (3-MG- 
CoA) hydratase i n  f i b rob la s t  l y sa t e s  derived from t h e  s i b l i n g s  
with speech r e t a rda t ion  was l e s s  than 3% of t h e  con t ro l  l e v e l .  
In con t r a s t  t h e  a c t i v i t y  of t h i s  enzyme was normal i n  t h ree  
p a t i e n t s  with t h e  o the r  c l i n i c a l  phenotype. We have postula ted 
t h a t  t h e  excret ion of 3-MGC and 3-MGR i n  the  p a t i e n t s  with neuro- 
l og ica l  abnormality is  a secondary accumulation i n  response t o  
another primary de fec t  not  only because of t h e  normal a c t i v i t y  of 
t h e  enzyme but  because they a l s o  excrete  l a rge  q u a n t i t i e s  of 
c i t r i c  ac id  cycle  in termediates .  We conclude t h a t  t h e  mild c l in -  
i c a l  presenta t ion of t h e  s i b l i n g s  we have s tud ied  is  t h e  c l i n i c a l  
p i c tu re  of 3-MG-CoA hydratase def ic iency.  These observations 
ind ica t e  t h a t  n e i t h e r  t he  presence of nor t he  l eve l  of excret ion 
of 3-MGC and 3-MGR c o r r e l a t e s  with 3-MG-CoA hydratase deficiency. 

T T - A Y r -  RESPIRATORY COMPROMISE AS A MAJOR CAUSE OF MORBIDITY . 824 AND MORTALITY I N  HUNTER SYNDROME. M.A. Greenstein, 
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Eleven p a t i e n t s  with Hunter Syndrome (MPS f1) have been 
followed a t  t h e  Univers i ty  of Connecticut,  of which 10 have been 
placed on a monthly leukocyte t ransfusion protocol .  Pos i t i ve  
e f f e c t s  of t he  t ransfusions  have included sof tening of t he  skin  
and h a i r  with r e so lu t ion  of nodular skin  l e s ions  and diarrhea .  
We have a l s o  noted marked sub jec t ive  improvement of j o i n t  d i s -  
comfort i n  those  individuals  who a r e  ab l e  t o  communicate. No 
s i g n i f i c a n t  improvement of macroglossia,  organomegaly, s k e l e t a l ,  
cardiovascular  o r  pulmonary changes have been noted. 

Previously, it was f e l t  t h a t  mor t a l i t y  i n  Hunter syndrome was 
f requent ly  secondary t o  cardiovascular  complications. Our 
recent  experience with 11 pa t i en t s  has  shown t h a t  t he  major 
morbidity i s  r e l a t ed  t o  r e sp i r a to ry  disease ,  e spec i a l ly  with 
regard t o  upper airway compromise. Because of t he  unusual 
t r achea l  c a r t i l a g e  conformation which develops i n  these  indivi -  
duals ,  tracheostomy has  been necessary i n  5/11 p a t i e n t s  includ- 
i ng  213 individuals  wi th  t h e  mild form of Hunter syndrome. 
Tracheostomy is a complex procedure i n  t hese  p a t i e n t s  r equ i r ing  
non-standard techniques and appliances. These f indings  suggest 
t h a t  pulmonary abnormal i t ies  may be the  primary cause of 
mor t a l i t y  i n  Hunter Syndrome. We a r e  a l s o  consider ing t h a t  t h i s  
change i n  t he  locus  of morbidity may be due t o  t he  delay of 
cardiovascular  decompensation secondary t o  t h e  leukocyte 
t ransfusions .  

REPRODUCTNE OUTCOME Ih' COUPLES WITH PREVI- 825 OUS PREGNANCY WASTAGE. Sue Hahm, David Chitayat, 
Gay Sachs and Harold M. Nitowsky. Albert Einstein 

College of Medicine, Bronx, New York 10461. 
A follow up study was carr ied out of the reproductive experience of 62 

couples who had been evaluated ear l ier  at our Genetic Center becauseof 
a history of pregnancy wastage (i. e. 2 or more  spontaneous abortions 
(SA)) and no liveborn children. Of 57 couples who had normalperipheral 
blood chromosome findings, 45 (79%) had subsequent normal liveborn in- 
fants, although 14 also had one o r  more  additional SA. In a comparison 

of couples with 2 (n=29) o r  3 o r  more  (n=28) previous SA, the la t ter  had 
a l e s s  favorable outlook for a liveborn infant @3.1% vs  64.3% p < 0.02) 
and also a greater  likelihood of no further pregnancies(6.9% vs  25.0% 
p=n. s . ) .  Among 5 couples with an abnormal karyotype in  one member 
of the pair,  only 1 had a normal liveborn child, 1 had an additional SA, 
and 2 had no recognizable pregnancies despite attempts at conception. 
Thus, there  i s  a high expectation of favorable pregnancy outcome after 
2 SA and a less favorable pregnancy outlook with 3 or more SA among 
couples with normal karyotype and no previous live births. The 

reproductive outlook appears to b e  poor i n  couples with a structural 
chromosome rearrangement. 

GENETIC HETEROGENEITY IN ARTHROGRYPOSIS (MULTIPLE 826 CONGENITAL CONTRACTURES). Judi th  G. Hal l ,  Department 
of Medical Genetics,  Univers i ty  of B r i t i s h  Columbia, 
Vancouver, B.C. 

Congenital contractures  a r e  commonly present a t  b i r t h .  A 
s ing le  contracture  occurs i n  a t  l e a s t  1 i n  200 b i r t h s .  Multiple 
congeni ta l  contractures  (Arthrogryposis) occur i n  about 1 i n  
4,000 b i r th s .  A study of mul t ip le  congeni ta l  contractures  was 
undertaken among 350 pa t i en t s  diagnosed a s  having Arthrogryposis 
i n  order  t o  d i s t i ngu i sh  genet ic  heterogenei ty .  These pa t i en t s  
were iden t i f i ed  from orthopedic and p e d i a t r i c  hosp i t a l s  a s  un- 
known diagnost ic  e n t i t i e s .  Three c l i n i c a l  subdivisions were u t i -  
l i zed :  1) individuals  with pr imari ly  limb involvement, 2) indi-  
v iduals  with limb involvement plus other  anomalies, 3 )  indivi -  
duals with limb involvement plus cen t r a l  nervous system abnormal- 
i t i e s .  A d i f f e r e n t i a l  diagnosis and empiric recurrence r i s k  was 
es tabl ished on the  bas i s  of these  3 categor ies .  Within each cat -  
egory, a large  number of s p e c i f i c  e n t i t i e s  were recognized and 
determined t o  be genet ic  versus non-genetic. Of the  t o t a l  study 
group, 80 or 23% were found t o  have s ing le  gene bas i s ,  9 o r  3% 
a chromosomal bas i s ,  and 5 or 1% a m u l t i f a c t o r i a l  bas is .  Thus, 
27% of the  t o t a l  study group had a genet ic  bas i s .  Twenty-two or 
6% had a recognizable environmental e t io logy.  One hundred and 
sixty-four or 47% were recognized diagnoses which had no recur- 
rence r i s k  or gene t i c  bas i s ,  and 70 or 20% could not be ident i -  
f i e d  as  having a s p e c i f i c  syndrome. The recurrence r i s k  t o  pa- 
t i e n t s  wi thin  the  unknown group was approximately 5%. The popu- 
l a t i o n  incidence of Arthrogryposis during the  5-year period in  
Washington s t a t e  was 1 i n  4,000 b i r t h s .  

EVIDENCE THAT BRONCHIAL R E K T M T Y  MAY BE INHERITED 827 mssell J. ~ o p p ,  Robert G. Townley. Sponsored by 
Jms T. Cassidv. Creishton Univers i ty  S c b l  o f  

Medicine, Depa r tma t  o f  ped ia t r i c s ,  - ~ a ~ h a ,  ~ e b r a s k a  
Di f f e ren t  gene t i c  mechanisms have been proposed to exp la in  

the presence o f  asthma i n  famil ies .  A methacholine (M) inhala-  
t i o n  chal lenge i d e n t i f i e s  non-specific bronchia l  r e a c t i v i t y .  It 
 my be poss ib l e  to determine whether the M response is a m k e r  
that can be u t i l i z e d  i n  gene t i c  s tud ie s .  

Subjects  were se l ec t ed  f r a n  normal (NF) and asthma (AF) 
f ami l i e s  en ro l l ed  i n  a Natural His tory  o f  Asthma study. Subjects  
were included in the a n a l y s i s  i f  t hey  d i d  not have asthma, 
a l l e r g i c  d i sease  or a recen t  r e s p i r a t o r y  in fec t ion .  The M 
studies were performed by s tandard procedures (JACI 64:569,1979), 
and expressed as the area under the b e s t - f i t t i n g  paratola o f  the, 
dose respnse curve. me-hundred eighty-four s u b j e c t s  f r a n  AF 
and 128 f r a n  NF were included. A frequency p l o t  o f  age-mrredt-  
ed  M responses showed a bimodal d i s t r i b u t i o n  o f  normals frcxn AF 
while normals f r a n  NF had an unimsdal d i s t r i b u t i o n .  

'Twenty-four non-asthmatic pa ren t  p a i r s  o f  normal ch i ld ren  
from NF and 20 non-asthmatic pa ren t  p a i r s  o f  as thmat ics  were 
included in a separate M response frequency p lo t .  The M 
response of parents o f  as thmat ics  had a b-1 pa t t e rn ,  whi le  
the d i s t r i b u t i o n  o f  responses o f  pa ren t s  o f  n o m l  ch i ld ren  
was unimodal. 

These results show t h a t  the methacholine response can msure 
non-specific bronchia l  r e a c t i v i t y  w i t h u t  the presence o f  
clinical asthma and that a f a m i l i a l  compnent  e x i s t s  which m y  
be t ransmit ted from one generat ion to the next.  

Dept o f  Biochemistry,  Boston. 
Achondrogenesis I 1  i s  an i n h e r i t e d  d isorder  o f  endochondral 

bone growth character ized c l i n i c a l l y  by  severe ( l e t h a l )  dwarf ism 
and p a t h o l o g i c a l l y  b y  the product ion o f  reduced amounts o f  
c a r t i l a g e  matr ix.  To f u r t h e r  d e f i n e  i t s  pathogenesis, we 
s tud ied  growth p l a t e  t i s s u e  from 4 p a t i e n t s  by  a combinat ion o f  
microscopic and biochemical methods. Immunostaining o f  
u n d e c a l i f i c i e d  Spurr embedded sect ions w i t h  a b a t t e r y  o f  
co l lagen ant ibod ies  revea led t h a t  t he  major co l lagen o f  t he  
r e s t i n g  c a r t i l a g e  m a t r i x  was type I r a t h e r  than t he  expected 
t y p e  I 1  ( c a r t i l a g e )  co l lagen which was much reduced i n  amount. 
Ana lys is  o f  r e s t i n g  c a r t i l a g e  c o l l a  ens by  SDS-PAGE and s i z e  
exc lus ion HPLC mapping o f  cyanogen %romide pept ides conf irmed 
t h a t  co l lagen I was the  major co l lagen and f a i l e d  t o  de tec t  
co l lagen 11. The r e s u l t s  suggest a t  l e a s t  two p o s s i b i l i t i e s .  
F i r s t ,  there  may be a de fec t  i n  t he  s t r u c t u r a l  gene f o r  co l lagen 
I 1  which i n t e r f e r e s  w i t h  t he  synthes is  and/or sec re t i on  o f  t he  
p ro te in  i n  an analagous f ash ion  t o  t h a t  which occurs f o r  
co l lagen I i n  the  osteogenesis imperfecta syndromes. 
A l t e rna t i ve l y ,  t he  sec re t i on  o f  co l lagen I ma ref lec: 
~ r e m a t u r i t v  and/or abnormal r e a u l a t i o n  o f  t he  normay "swi tch  
i r om co l lagen I 1  t o  co l lagen "I synthes is  t h a t  occurs du r i ng  
l a t e r  stages of growth p l a t e  chondrocyte d i f f e r e n t i a t i o n .  I n  
any event t he  observat ions i n d i c a t e  t h a t  growth p l a t e  co l lagen 
qroduct ion i s  d i s tu rbed  i n  t he  disorder.  
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