
METABOLISM 

SERIAL CHANGES I N  OXYGEN CONSUMPTION (v02)  OF INFANTS 1218 WITH RESPIRATORY DISTRESS SYNDROME (RDS). 
Richardson and J e f f r e y  Car l s t rom,  (Spon. by H. H i l l )  

3ept .  o f  Peds.. U n i v e r s i t v  o f  Utah Med. Center .  S a l t  Lake C i t v .  
S e r i a l  meas;rements o f U \ j 0  i n  RDS i n f a n t s  made 20 y e a r s  a& 

may be dated.  Recent develofments have a l l o w e d  us  t o  measure 
VO o f  i n f a n t s  r e c e i v i n g  mechanical  v e n t i l a t o r y  suppor t .  We 
megsured \j0 d a i l y  i n  14 i n f a n t s  who had RDS. Mean b i r t h  w e i g h t  
o f  these  i n q a n t s  was 1.4 ( range  0.98 t o  2.5) k  , g e s t a t i o n a l  age 
31.6 (29-36) wk and 1 m i n  Apgar score  3 .0  (1-57. VO was megs- 
u r e d  a t  24, 48, 72, and 96 h r  p o s t n a t a l  age. We fou6d t h a t  VO 
decreased s i g n i f i c a n t l y  f rom 8.3+0.9(SE) ml /min/kg a t  24 h r  t o 2  
6 .5 t0 .8  ml /min/kg a t  48 h r  o f  age. T h e r e a f t e r ,  no s t a t i s t i c a l l y  
s i g n i f i c a n t  changes were found  (5.5+0.5 m l l m i n l k g  a t  72 h r  and 
5.3t0.6 m l l m i n l k g  a t  96 h r ) .  These l a t t e r  va lues  a r e  w i t h i n  t h e  
normal range o f  h e a l t h y  p re - te rm i n f a n t s .  Our r e s u l t s  d i f f e r  
f rom those  p r e v i o u s l y  r e p o r t e d  where in  VO was below normal a t  
24 h r  and t h e n  s i g n i f i c a n t l y  above norma12at 96 h r .  We conc lude  
t h a t  i n f a n t s  w i t h  RDS have e l e v a t e d  VO i n  t h e  f i r s t  24 h r  and 
approach normal l i m i t s  i n  2-3 days. ~g surmise t h a t  improvements 
i n  c l i n i c a l  ca re ,  n o t a b l y  t h e  use of  mechanical  v e n t i l a t i o n ,  have 
r e s u l t e d  i n  a  change i n  t h e  p a t i e n t  sampl ing p o p u l a t i o n  and t h a t  
these  r e s u l t s  a r e  a  r e f l e c t i o n  o f  t h i s  improved c a r e  wh ich  has 
a l t e r e d  t h e  course  o f  t h e  d isease .  We a l s o  have shown t h a t  t h e  
i n c r e a s e d  00 observed a t  24 h r  i s  n o t  d i r e c t l y  r e l a t e d  t o  seve- 
r i t y  o f  d i s e i s e  and i s  p r o b a b l y  due t o  a  comb ina t ion  o f  f a c t o r s  
i n c l u d i n g  m e t a b o l i c  changes, e v a p o r a t i v e  hea t  l o s s e s  and s t r e s s .  
( T h i s  research  was sponsored by  Thrasher Research Founda t ion ) .  

LEAD TOXICITY: INTERACTIONS BETWEEN LEAD ( P b ) ,  ZINC 
Jf 1219 (Zn) AND CALCIUM (Ca) IN BONE ORGAN CULTURE. John F .  

Rosen. A l b e r t  E i n s t e i n  C o l l e g e  o f  Medicine,  Monte- - 
f i o r e  Medical  C e n t e r ,  Dept. o f  P e d i a t r i c s ,  Bronx, New York. 

Bone is a major r e s e r v o i r  f o r  Pb (and Zn) and t h e  primary 
Source o f  Pb mobi l ized  by CaNa2EDTA. Prev ious  s t u d i e s  have shown 
t h a t  CaNa2EDTA d e p l e t e d  Pb and Zn from bone e x p l a n t s ;  and we have 
r e p o r t e d  t h a t  Pb-poisoned c h i l d r e n  ev idence  a d e p r e s s i o n  i n  serum 
Zn p o s t - c h e l a t i o n .  This s t u d y  was under taken  t o  unders tand  in-  
t e r a c t i o n s  between Pb, Zn and Ca i n  bone organ  c u l t u r e .  P r e  
n a n t  r a t s  (on day #18  of g e s t a t i o n )  were i n j e c t e d  IV with  20'ib 
and 4 5 ~ a .  On day #19,  p a i r e d  f e t a l  bones were c u l t u r e d i n  medium 
wi th  d i f f e r e n t  c o n c e n t r a t i o n s  of Zn, a s  ZnSoq. A f t e r  3-5 days 
of c u l t u r e ,  203pb and 4 5 ~ a  r e l e a s e d  from bones i n t o  t h e  exper i -  
mental  medium (EM) were compared t o  t h a t  r e l e a s e d  from bones i n  
t h e  c o n t r o l  medium (CM). The e f f e c t s  of modifying Zn concent ra -  
t i o n s  i n  t h e  EM were expressed  a s  cpm EM/CM r a t i o s .  The r e s u l t s  
were:Zn Concent ra t ion ,  M EM/CM R a t i o  f o r  2 0 3 ~ b  Release  

4 x 10-6 ( c o n t r o l )  1.00 
10-7 1.79?10* 
10-9 3.49t.10** *=p<.01 vs  c o n t r o l  
10-5 .81+.14* **=p< .001 vs  c o n t r o l  
10-4 .56+.13** 

P a r a l l e l  r i s e s  i n  4 5 ~ a  r e l e a s e  accompanied t h e  enhanced e f f l u x  
o f  203pb i n  low Zn medium. Conclus ions :  1 )  Low Zn c o n c e n t r a t i o n s  
i n  medium (ECF) enhance bone r e s o r p t i o n  and 203pb e f f l u x ;  i n -  
h i b i t i o n  of bone r e s o r p t i o n  was found i n  h igh  Zn medium; 2) These 
d a t a  may account ,  i n  p a r t ,  f o r  t h e  "rebound" i n  blood Pb p o s t -  
c h e l a t i o n  i n  c h i l d r e n .  

METHYLCOBALAMIN. OEFICIENCY. Dav id  S. Rosenb la t t ,  1220 and Rernard A. Cooper. MRC Genet i cs  Group, D i v i s i o n  
o f  Hematology, Royal V i c t o r i a  H o s p i t a l ,  Cen t re  f o r  

Human Genet i cs ,  and ~ e p t s .  o f  B i o l o g y ,  p e d i a t r i c s ,  Phys io logy ,  
and Medic ine,  McGi l l  U n i v e r s i t y ,  Mont rea l .  

F i b r o b l a s t s  from a  p a t i e n t  w i t h  homocys t inu r ia  and megalo- 
b l a s t i c  anemia of  i n fancy  i n c o r p o r a t e d  l a b e l e d  cobalamin 
norma l l y  i n t o  c e l l s  where most of i t  was bound as observed i n  
c o n t r o l  c e l l s .  Cobalamin metabol ism i n  these  c e l l s  d i f f e r e d  f rom 
t h a t  i n  c o n t r o l  c e l l s  i n  t h e  d i s t r i b u t i o n  o f  i n t r a c e l l u l a r  
cobalamins,  most s t r i k i n g l y  i n  a  s e l e c t i v e  d e f i c i e n c y  o f  i n t r a -  
c e l l u l a r  methyl  cobalamin i n  t h e  presence o f  normal l e v e l s  o f  
i n t r a c e l  l u l a r  adenosyl cobalamin.  Two a b n o r m a l i t i e s  o f  
m e t h i o n i n e  syn the tase  a c t i v i t y  were observed i n  t h i s  p a t i e n t ' s  
c e l l s .  Enzyme a c t i v i t y  i n  e x t r a c t s  o f  t h e  p a t i e n t ' s  c e l l s  showed 
r e s i s t a n c e  t o  t h e  e f f e c t  o f  n i t r o u s  o x i d e  on i n t a c t  c e l l s ,  
sugges t ing  t h a t  t h e  meth ion ine  synthase i n  t h e  p a t i e n t  i s  n o t  
a c t i v e .  The p a t i e n t ' s  enzyme showed a  g r e a t e r  s e n s i t i v i t y  t o  
t h i o l s  i n  t h e  r e a c t i o n  m i x t u r e  and showed a  g r e a t e r  response t o  
betamercaptoethanol  as compared t o  d i t h i o t h r e i t o l .  T h i s  obser-  
v a t i o n  suggests t h a t  t h e  meth ion ine  syn the tase  enzyme i n  
e x t r a c t s  of t h e  p a t i e n t ' s  c e l l s  i s  e i t h e r  more l a b i l e  t o  ox ida-  
t i o n  o r  i s  d e f i c i e n t  i n  a  r e d u c t i o n  s t e p  t h a t  i s  r e q u i r e d  f o r  
m e t h i o n i n e  s y n t h e s i s .  The a d d i t i o n  of smal l  q u a n t i t i e s  o f  normal 
e x t r a c t  c o r r e c t e d  t h e  de fec t  of meth ion ine  syn the tase  i n  e x t r a c t  
f rom t h e  p a t i e n t  sugges t ing  t h a t  t h e  d e f e c t  i n v o l v e s  a  s t e p  
o t h e r  than  meth ion ine  syn the tase  and one which m igh t  be r e l a t e d  
t o  the  r e d u c t i o n  o f  components d u r i n g  t h e  enzyme r e a c t i o n .  

PROPIONIC ACIDEMIA, A VARIANT FORM, Claude S a n s a r i c q ,  
Selma E. Sn derman, Fred B.  G o l d s t e i n ,  New York Uni- 1221 v e r s i t y  Medical c e n t e r ,  New ,or, c i t y -  

A l a c k  of c o r r e l a t i o n  between c l i n i c a l  symptoms and t h e  degree  
of enzyme a c t i v i t y  i n  propionic  acidemia has  been r e p o r t e d ;  s i b -  
l i n g s  of  symptomatic p a t i e n t s  have had g r e a t l y  reduced propionyl  
CoA carboxylase  a c t i v i t y  wi thout  any c l i n i c a l  s e q u e l l a e .  The op- 
p o s i t e  s i t u a t i o n  occur red  i n  two s i s t e r s  who had t y p i c a l  s e v e r e  
symptoms and marked e l e v a t i o n  of serum propionic  a c i d  l e v e l s  bu t  
lymphocyte enzyme a c t i v i t y  was 112 normal. Two male s i b l i n g s  had 
succumbed i n  in fancy  wi th  symptoms s u g g e s t i v e  of t h e  same d i s o r -  
d e r .  There was n e i t h e r  c l i n i c a l  response  nor enzyme enhancement 
a f t e r  b i o t i n  supplementa t ion .  Enzyme a c t i v i t y  of t h e  f a t h e r  was 
normal b u t  t h a t  of t h e  asymptomatic mother was i n  t h e  same range 
a s  t h e  two d a u g h t e r s l . T h i s  was of p a r t i c u l a r  i n t e r e s t  i n  t h a t  we 
have observed reduced a c t i v i t y  of t h e . f a t h e r  and normal a c t i v i t y  
of t h e  mothers of o t h e r  p a t i e n t s  wi th  propionic  acidemia who had 
minimal enzyme a c t i v i t y .  These f i n d i n g s  sugges t  a v a r i a n t  of t h e  
d i s o r d e r  wi th  an unusual  p a t t e r n  of i n h e r i t a n c e .  

PROPIONYL C o A  CARBOXYLASE ACTIVITY O F  
OBLIGATE HETEROZYCOTE F O R  PROPIONIC ACIDEMIA. 222 Claude Sansaricq, Selma E. Snyderman N e w  York  Univers i ty  

Med ica l  Center, Dept. Peds. 
Propionyl  C o A  carboxylase a c t i v i t y  was determined i n  pa t ien ts  and 

obl igate heterozygotes f o r  propionic acidemia and  c o n t r o l  subjects. The 
assay was per fo rmed o n  lymphocytes using I ~ c  sodium bicarbonate. 
There were  5 males and 5  females i n  the  heterozygotes group and  5  males 
and 4  females i n  the  con t ro l  group. The table l i s t s  the  propionyl  C o A  
a c t i v i t y  i n  p icomoles/minute/mg protein. 

Enzyme Ac t i v i t y :  Mean SE Range 
Pat ients 7.2 t(1.41) 5.6-10 
Contro ls 376.52 t(14.09) 289.85-639.95 
Male heterozygote 168.03 t(32.77) 134.9-206.5 
Female heterozygote 400.26 T(99.64) 21 1.1-789.3 
Obl igate m a l e  heterozygotes demonstrated a c t i v i t y  one h a l f  o f  normal. 
However t h e  a c t i v i t y  o f  fema le  heterozygotes was i n  the  same range as 
t h a t  o f  controls. Al though complementat ion studies cou ld  n o t  b e  
per fo rmed it i s  h ighly unl ikely t h a t  any o f  these pa t ien ts  f e l l  i n t o  t h e  
P c c C  group i n  wh ich  the  heterozygotes do  have norma l  a c t i v i t y  since a l l  
the  patients' fathers d id  demonstrate the  reduced ac t i v i t y .  This 
d i f ference i n  a c t i v i t y  between ma le  and female heterozygotes has also 
been observed i n  MSUD. Al though there  i s  no explanations f o r  the  sex 
d i f fe rence  the  f inding i s  o f  i n te res t  i n  t h a t  it demonstrates t h a t  
l ymphocy te  enzyme a c t i v i t y  cannot  a lways b e  re l ied  on t o  de te rmine  t h e  
heterozygous state. 

GLYCOHEMOGLOBIN COLORIMETRIC VS CHROMATOGRAPHIC 
MEASUREMENT. S h i r i  sh  C. ~ h a h , ~ o h n ' ~ .  Malone,Robert C. 1223 y, Harve Dept.  o f  P e d i a t r i c s ,  U o f  So. F1 ., Tampa. 

t i lycohemoylobi  n  (GHb) i s  an i n d i c a t o r  o f  l ong- te rm y lycemic  
c o n t r o l .  F a s t i n u  b l o o d  s ~ e c i m e n s  were c o l l e c t e d  f rom 40 i n s u l i n -  
dependent d i a b e t i c s .  ~ a t ; e n t s  measured f a s t i n g  and 1 hour  pos t -  
p r a n d i a l  b l o o d  g lucose  va lues  on 2  dayslwk.  u s i n g  a  Dextrwneterw. 
GHb was measured on each specimen i n  o u r  l a b o r a t o r y  a f t e r  remov- 
i n g  l a b i l e  S c h i f f  base (LSB) by h i g h  p ressure  l i q u i d  chromatogra-  
phy (HPLC) and a  c o l o r i m e t r i c  method (CM) u s i n g  t h i o b a r b i t u r i c  
a c i d  and i n  a  commercial l a b o r a t o r y  (CL) u s i n g  m i n i  columns w i t h -  
o u t  removing LSB. GHb measured by HPLC c o r r e l a t e d  b e t t e r  w i t h  CM 
(r=0.7) t h a n  w i t h  CL (r=0.49).  T h i s  d isc repancy  was n o t  e x p l a i n e d  
by t h e  presence o f  LSB as i t  was an i n s i g n i f i c a n t  component i n  
HPLC r e s u l t s .  F reez ing  t h e  samples immed ia te ly  i n c r e a s e d  HbAla+b 
b u t  n o t  HbAlc. Samples sen t  t o  CL were f r o z e n ' a t  t h e i r  reques t  
and may e x p l a i n  t h e  d isc repancy .  When an a l i q u o t  o f  t h e  specimens 
was s t o r e d  a t  25"C, 4'C o r  -20°C and GHb was measured a t  weekly 
i n t e r v a l s ,  r e s u l t s  o f  CM remained s t a b l e  w h i l e  a l t e r a t i o n  occured 
i n  HPLC r e s u l t s .  F r a c t i o n s  o f  Hb (Ala+b,AlC,Au) separa ted  by li- 
q u i d  chromatography were c o l l e c t e d .  Ketoamine sugar was d e t e c t e d  
by CM i n  a l l  f r a c t i o n s .  H a l f  of t h e  t o t a l  ketoamine sugar n o t  
measured by e i t h e r  HPLC o r  CL method was p resen t  i n  t h e  HbAu 
f r a c t i o n .  GHb measured by each o f  t h e  3  methods was compared t o  
t h e  mean b lood  g lucose  va lues  d u r i n g  t h e  p reced iny  4  wks. CM 
(r-0.53) c o r r e l a t e d  b e t t e r  t h a n  HPLC (rz0.25) o r  CL (r=U.3) w i t h  
mean b l o o d  g lucose  va lues .  GHb measured by CM more a c c u r a t e l y  
p r e d i c t s  long- te rm y lycemic  c o n t r o l  as i t  i s  l e s s  Sub jec t  t o  
h a n d l i n g  a r t i f a c t s  and i t  r e p r e s e n t s  t h e  t o t a l  GHb. 
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