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D a t a  o n  m y o c a r d i a l  m e t a b o l i s m  i n  t h e  n e w b o r n  
a r e  s c a n t y . # h i l e  " i n  v i t r o "  s t u d i e s  d e m o n s t r a t e d  
t h a t  f o e t a l  m y o c a r d i u m  o f  n e a r  t e r m  monkeys  i s  a b l e  
t o  m e t a b o l i z e  s u b s t r a t e s  d i f f e r e n t , , f r o m  g l u c o s e ,  
q u a l i t a t i v e  d a t a  o b t a i n e d  " i n  v i v o  i n  p u p p i e s  
showed t h a t  g l u c o s e  i s  t h e  o n l y  f u e l  f o r  t h e  n e w b o r n  
h e a r t . U s i n g  a  p a r t i c u l a r  p r e p a r a t i o n - i . e .  c o n t r o l l e d  
p e r f u s i o n  o f  o n e  c o r o n a r y  a r t e r y  o f  a n  i s o l a t e d  new-  
b o r n  l a m b  h e a r t  w i t h  o x y g e n a t e d  b l o o d  f r o m  a  d o n o r  
a n i m a l ,  a n d  t o t a l  c o l l e c t i o n  o f  v e n o u s  d r a i n a g e -  
q u a n t i t a t i v e  s t u d i e s  w e r e  d o n e  o n  m y o c a r d i a l  0  - c o n -  
s u m p t i o n , u p t a k e  o f  g l u c o s e  a n d  NEFA,and p r o d u c $ i o n  
o f  l a c t a t e  a n d  p y r u v a t e  u n d e r  b a s a l  and  m e t a b o l i c  
( g l u c o s e  1 o a d ) o r  hormonal(insulin,hydrocortisone) 
s t i m u l a t e d  c o n d i t i o n s . R e s u l t s  showed t h a t  n e w b o r n  
h e a r t  i s  a b l e  t o  m e t a b o l i z e  N E F A ( l ) , t h a t  t h i s  f a c t  
was e n h a n c e d  b y  i n s u l i n  a d d i c t i o n ( 2 ) a n d  d e p r e s s e d  b y  
g l u c o s e  l o a d ( 3 ) ,  t h a t  i n s u l i n  was a  p o w e r f u l  a g e n t  
t o  r e v e r t  v e n t r i c u l a r  f i b r i l l a t i o n  s o m e t i m e s  s p o n t -  
a n e o u s l y  o c c u r i n g  i n  t h e  i s o l a t e d  h e a r t  ( 4 ) .  

HAEMATOLOGY 

PRESERVATION OF 2,3-DPG AND ATP I N  CITRATED BLOOD 
G.Duc,M. S i l b e r s c h m i d t  a n d  P. T u c h s c h m i d .  
D e p a r t m e n t  o f  P e d i a t r i c s ,  
U n i v e r s i t y  o f  Z u r i c h ,  S w i t z e r l a n d  . 
ATP a n d  2,3-DPG h a v e  b e e n  shown t o  p l a y  m a j o r  r o l e s  
i n  t h e  v i a b i l i t y  o f  e r y t h r o c y t e s  a n d  t h e  p r e s e r v a -  
t i o n  o f  f u n c t i o n  o f  h e m o g l o b i n  A. 
I n  t h e  common ly  u s e d  ACD p r e s e r v e d  b l o o d ,  c o n c e n t r a -  
t i o n  o f  ATP d e c r e a s e s  s l o w l y ,  w i t h  a  h a l f  l i f e  o f  
m o r e  t h a n  2  weeks b u t  t h e  l e v e l  o f  DPG d e c r e a s e s  
p r o g r e s s i v e l y  w i t h  a n  h a l f  l i f e  l e s s  t h a n  7  d a y s .  
The  l o w  pH o f  ACD i s  known t o  c a u s e  t h e  d e c r e a s e  i n  
DPG a n d  t h e  m a i n t e n a n c e  o f  ATP. On t h e  o t h e r  h a n d  
pH v a l u e s  o v e r  7 . 2  c a u s e  a  d e c r e a s e  i n  ATP w h i l e  
DPG i s  p r e s e r v e d .  
We h a v e  i n v e s t i g a t e d  t h e  t w o  r e c i p r o c a l  pH d e p e n d e n -  
c i e s  o f  DPG and  ATP a n d  f o u n d  a n  o p t i m a l  pH r a n g e  
o f  6 . 8  t o  7 .0 .  
The  p r e s e n t  s t u d y  i n c l u d e s  a  c o m p a r i s o n  o f  DPG a n d  
ATP m a i n t e n a n c e  i n  t h r e e  d i f f e r e n t  b l o o d  p r e s e r v a -  
t i o n s :  ACD, CPD a n d  a  new s o l u t i o n  d e r i v e d  f r o m  CPD 
w i t h  i n c r e a s e d  b u f f e r  c a p a c i t y .  
The  s o l u t i o n  e n a b l e s  t h e  m a i n t e n a n c e  o f  s t o r e d  
b l o o d  pH w i t h i n  t h e  d e s c r i b e d  o p t i m a l  r a n g e  a n d  
t h e r e f o r e  t o  p r e s e r v e  DPG a s  w e l l  a s  ATP. 

NEONATAL HYPOCALCMIA IN INFANTS OF DIABETIC MOTHERS- THE EFFECT OF METHEMOGLOBIN ON THE EQUIL IBRIUM BE- 
HORMONAL EFFECTS.L.Bergslan,I.Kjelher and U.Selstan, Pe- TWEEN OXYGEN AND THE HEMOGLOBINS F  & A  AT DIFFERENT 
diatric Clinic.Children's Hospital, Gt)teborg, Sweden. CONCENTRATIONS OF 2,3-DIPHOSPHOGLYCERA~E. H . V e r s m o l d  
Infants of diabetic mothers (IDM) are prone to develop & K.P. R i e g e l * ,  U n i v . K i n d e r k 1  i n i k ,  Munchen ,  Germany 
neonatalhypocalcemia(NHC)morefreq~entlythancontrol B r a i n i n j u r y i n h e r e d i t a r y N A D H - m e t h e m o g l o b i n r e d u c -  
infants. To evaluate the possible role of thyrocalcito- t a s e  d e f i c i e n c y  may r e s u l t  f r o m  a  h i g h l y  i n c r e a s e d  

n i n ( ~ ~ ~ ) a s a c a u s e o f N H C a g r o u p o f 1 2 I D M w a s ~ t u d i e d  h e r n o g l o b i n 0 2 a f f i n i t y . S i n c e n o d a t a o n t h e i n t e r -  
andcomparedwi th11contro l in fan t s .TheIDMhad a~ ign i -  a c t i o n s o f H b F , 0 2 , m e t - H b , a n d 2 , 3 - D P G a r e a v a i l a b l e ,  
ficantly lower Ca level in serum (both total and ultra- 0 2  a f f i n i t y  was d e t e r m i n e d  ( g a s  c h r o m a t o g r a p h y )  i n  
filtrable) than the controls at 24 hrs,despite equal va- s o l u t i o n s  o f  HbAl  and  HbF ( 5  mM i n  TR IS  0 . 0 5  M, 
lues at birth.Both groups had a significant increase of pH 7 . 1 5 ;  i s o l a t e d  b y  i o n  e x c h a n g e  c h r o m a t o g r a p h y )  a t  
the TCT level at 24 hrs compared with 0 and 48 hrs.80 sip d i f f e r e n t  s t a t e s  o f  a u t o x i d a t i o n .  The r e s u l t s  
nificant difference between the 2 groups was, however,ob- [PF,, T o r r  a t  37OC, pH 7 . 1 5 ;  X *  S .D. )  
served.!Fhe Ca level in serum at 24 hrs was significantly M e t  Hb % N  no  2,3-DPG 1mM 2,3-DPG 5mM 2,3-DPG 
correlated to the TCT value in IDM but not in controls.~ HbAl 5  4  1 2 . 2 * 2 . 2  1 6 . 4 i 1 . 7  25 .0 *  2 .1  
In 2 controls and 3 IDM the concentration of parathyroid 25 4  1 1 . 7 f 1 . 0  1 4 . 0 f 1 . 0  20.5'  1 .3  
hormone in blood was measured at 0, 24 and 48 hrs.All in- 50 4  9.2'0.8 11.8'0.4 1 5 . 8 f  0 . 7  
fants had markedly reduced levels,compared to adult stan- 7 5  4  7 . 8 * 0 . 6  9 .6 *0 .3  1 2 . 3 f  1 . 1  
dards.0ne IDM,who developed NHC,increased the concentra- HbF 5  2  1 4 . 3  15.4  1 9 . 5  
tion of parathyroid hormone 3 times without affecting the 6 5  4  6 . 9 f 0 . 6  8 . 8 q . 2  11.5 '  1 . 3  
serum Ca but with an increased phosphaturia.-It is sug- show t h a t  p a r t i a l  o x i d a t i o n  i n c r e a s e s  0 2  a f f i n i t y  o f  
gested that NHC is related to the high concentrations of HbF m o r e  t h a n  t h a n  o f  HbA1. A l t h o u g h  2,3-DPG c o u n t e r  
TCT which inhibit the mobilizing effect on Ca from the a c t s  t h i s  e f f e c t ,  i t  f a i l s  t o  b a l a n c e  t h e  h i g h l y  r e -  
skeleton by parathyroid hormone.The high incidence of d u c e d  0  u n l o a d i n g  c a p a c i t y  i n  s e v e r e  m e t h e m o g l o b i -  
N H C i n I D M i s a s c r i b e d t o a m o r e r a p i d t u r n - o v e r o f c a i n  n e m i a .  f h e r e i ~ e v i d e n c e t h a t o x i d a t i o n o f H b A ~  o c -  
the skeleton of these infants--enhancing the effect of c u r s  p r e f e r e n t i a l l y  a t  t h e  o( - c h a i n s .  
TCT. * s u p p o r t e d  b y  D e u t s c h e  F o r s c h u n g s g e m e i n s c h a f t ( S F B 5 1 )  

RENAL GLOMERULAR FILTRATION AND I T S  RELATIONSHIP TO 
HYPOCALCAEMIA OF THE NEWBORN. THE EFFECT OF HYPO- 
CALCAEMIA ON THE DEVELOPMENT OF DENTAL ENAMEL. 
L. S t i m m l e r ,  G. S n o d q r a s s ,  and  E. J a f f e .  
We h a v e  shown t h a t  i n  a l m o s t  a l l  b r e a s t  f e d  i n f a n t s  
t h e r e  i s  a  r i s e  i n  p l a s m a  c a l c i u m  b e t w e e n  t h e  f i r s t  
a n d  s e v e n t h  d a y ,  b u t  i n  a r t i f i c i a l l y  f e d  i n f a n t s  
h a l f  show a  f a l l  i n  c a l c i u m  o v e r  t h i s  p e r i o d ,  r e -  
s u l t i n g  i n  9 %  a c t u a l l y  d e v e l o p i n g  l e v e l s  o f  l e s s  
t h a n  7mgs /100ml .  U r i n a r y  c a l c i u m  e x c r e t i o n  o f  
1 -2mgs /24h rs :  c a n n o t  a c c o u n t  f o r  t h e  f a l l  i n  p l a s m a  
c a l c i u m .  T h e r e  i s  a n  i n v e r s e  r e l a t i o n s h i p  b e t w e e n  
p l a s m a  p h o s p h a t e  a n d  u r i n a r y  p h o s p h a t e ,  s u g g e s t i n g  
t h a t  h i g h  p l a s m a  p h o s p h a t e  i s  due  t o  i m p a i r e d  r e n a l  
e x c r e t i o n .  R e n a l  c l e a r a n c e  o f  p h o s p h a t e  was p r o p o r -  
t i o n a l  t o  c r e a t i n i n e  c l e a r a n c e .  H i g h  p l a s m a  p h o s -  
p h a t e  was a s s o c i a t e d  w i t h  l o w  p l a s m a  c a l c i u m .  I n -  
f a n t s  t h a t  showed  a  f a l l  i n  p l a s m a  c a l c i u m  had  s i g -  
n i f i c a n t l y  l o w e r  c r e a t i n i n e  c l e a r a n c e  t h a n  i n f a n t s  
t h a t  showed a  r i s e .  E v e r y  c h i l d  who had  had  h y p o -  
c a l c a e m i c  c o n v u l s i o n s  showed v e r y  s e v e r e  a b n o r m a l i -  
t i e s  o f  t h e  d e n t a l  e n a m e l .  1 7 %  o f  i n f a n t s  who had  
h a d  s y m p t o m a t i c  h y p o c a l c a e m i a  h a d  s i m i l a r  l e s i o n s .  
The  o v e r a l l  i n c i d e n c e  o f  s e v e r e  enamel  a b n o r m a l i -  
t i e s  r e s u l t i n g  i n  l o s s  o f  t h e  p r i m a r y  d e n t i t i o n  b y  
t h e  a g e  o f  3 -4  y e a r s ,  i s  b e t w e e n  1 . 5  t o  2% o f  
b o t t l e  f e d  i n f a n t s .  

CONGENITAL SRYTHROPOIETIC PORPHYRIA (CEP) WITH A HITHER- 
TO UNDESCRIBED PORPHYRIN PATTERN.M.F.Seip,L.Erikaen, 
Depts. Ped. and Physiology, Univ. of Oslo. Norway. 
Aj%oy with the typical clinical picture of CEP showed an 
unusual porphyrin pattern.In addition to the expectedvexy 
high urinary excretion of uroporphyrin I and high no. of 
erythroblasts with nuclear fluorescence in bone marrow.be 
showed large ants. of uroporphyrin I11 and especially of 
a 7 carboxylic porphyrin of the isomer I11 series in the 
urine.At 2 yrs of age the urine contained 11600 ug por- 
phyrin per day,whereof 4330 tg uroporphyrin&30 pg7car- 
boxylic porphyrin.775 ug 6 carboxylic,860 pg 5 carboxy- 
lic.1270 pg coproporphyrin,and a small ant. of 3 carboxy- 
lic porphyrin.Findings of increased amts.of protoporphy- 
rin in plasma and feces are also at variance with the 
picture seen in classical CEP.These data indicate that 
we're dealing with a biochemically "new" type of CEP. 
Meticulous protection against light with wavelengths be- 
low 510 nm removed skin lesions and brought about an al- 
most complete compensation of the hemolytic anemia.Under 
light protection the ratio porphyrinogen/porphyrin in u- 
rine was 80/20;under incomplete light shielding 10/90.An 
important feature is thus the overproduction of porphyri- 
nogen,which on light exposure in the skin is oxidized to 
porphyrin.Data seem to exclude that impaired activity of 
isomerase (uroporphyrinogen-111-cosynthetase) is the on- 
ly or even the most important metabolic defect in this 
patient. 
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