
OSTEOMALACIA OF THE MOTHER AND INTRAUTERINE GROWTH. 
L e i f  B r u n v a n d  a n d  E g i l  H a u g .  D e p a r t m e n t  o f  P e d i a t r i c s ,  
U l l e v A l  H o s p i t a l ;  H o r m o n e  l a b o r a t o r y ,  A k e r  H o s p i t a l ,  
U n i v e r s i t y  o f  O s l o ,  O s l o ,  N o r w a y .  

I t  h a s  b e e n  s u g g e s t e d  t h a t  v i t a m i n  D d e f i c i e n c y  i n  
p r e g n a n c y  may a f f e c t  f e t a l  g r o w t h  ( B r M e d J 1 9 8 0 ; 2 8 0 : 7 5 1 - 4 ) .  

I n  t h e  p r e s e n t  s t u d y  we  m e a s u r e d  c r o w n - h e e l  l e n g t h  o f  
t h e  n e w b o r n ,  a n d  f r e e  c a l c i u m ,  p h o s p h o r o u s ,  c a l c i d i o l ,  
c a l c i t r i o l ,  o s t e o c a l c i n  a n d  i n t a c t  p a r a t h y r o i d  h o r m o n e  
(PTH)  i n  v e n o u s  c o r d  b l o o d  a n d  i n  s e r u m  f r o m  3 0  P a k i s t a n i  
a n d  2 3  N o r w e g i a n  women j u s t  a f t e r  d e l i v e r y .  

R e s u l t s :  T h e  P a k i s t a n i  m o t h e r s  h a d  l o w e r  c a l c i d i o l  
l e v e l s  ( m e a n  + SD)  t h a n  t h e  N o r w e g i a n s  ( p < 0 , 0 0 0 1 ) ;  1 5 , 1  
+ 8 , 6  a n d  4 3 , l  5 2 1 , 3  n m o l / l ,  r e s p e c t i v e l y .  T h e r e  w e r e  a l s o  
A 

l o w e r  o s t e o c a l c i n  v a l u e s  i n  v e n o u s  c o r d  b l o o d  o b t a i n e d  
f r o m  t h e  P a k i s t a n i s  ( p = 0 , 0 0 0 5 ) .  

N o n e  o f  t h e  N o r w e g i a n  m o t h e r s  h a d  i n t a c t  P T H > 5 , 5  
p m o l / l ,  w h i l e  4 3 %  ( 1 3 / 3 0 )  o f  t h e  P a k i s t a n i s  h a d .  T h e  
c r o w n - h e e l  l e n g t h  o f  t h e  P a k i s t a n i  i n f a n t s  i n  t h i s  g r o u p  
w e r e  r e d u s e d  ( p = 0 , 0 1 )  a n d  t h e i r  m o t h e r s  h a d  l o w e r  f r e e  
c a l c i u m  ( p = 0 , 0 0 3 ) ,  t h a n  t h e  o t h e r  P a k i s t a n i  m o t h e r s .  

C o n c l u s i o n :  B i o c h e m i c a l  s i g n s  o f  d e p r e s s e d  b o n e  
m i n e r a l i s a t i o n  w e r e  o b s e r v e d  i n  f e t u s e s  o f  P a k i s t a n i  
m o t h e r s  w i t h  v i t a m i n  D d e f i c i e n c y .  R e d u s e d  i n t r a u t e r i n e  
g r o w t h  w e r e  o b s e r v e d  w h e n  t h e  m o t h e r s  h a d  b o t h  v i t a m i n  D 
d e f i c i e n c y  a n d  e l e v a t e d  PTH. 

1,25 DIHYDRXYVITAMIN D (1,25D) LYMPKXXTE RECEPlDRS REFLECP 
C H A t G 3  IN VDR TAWL;ET TISSUES IMXlCED BY PlEN2RESRBITAZl (PB) IN 
F@LTS. M. Wya, I. Ballester, MI Campello, E. Cor t6s  and F.  Gal&. 
Ped. Dep. H o s p i t a l  S. Juan. U n i v e r s i t y  o f  A l i c a n t e .  A l i c a n t e .  
Spa in .  

P e r i p h e r a l  lyn@uzytes are mt a c l a s s i c a l  target f o r  1,250,  b u t  
they m y  c o n s t i t u c k  a very a c c e s i b l e  t i s s u e  f o r  vitamin D recep 
tor (VDR) s t u d y  when a c t i v a t e d .  Lymphcq te  VDR (LVDR) is  indis- 
t i n g u i s h a b l e  f m  c l a s s i c a l  VDR (50 KDa; encoded by i d e n t i c a l  
mRNA) being u p r e g u l a t e d  tm. Chronic a d m i n i s t r a t i o n  o f  PB irsrea- 
ses DBP and VDR in a target t i s s u e  as c a n  ke the kidney, b u t  d o e s  
it a f f e c t  LVDR l e v e l s ? .  Four  groups o f  seven  r a t s ,  c o n t r o l ,  PB, 
PB+D and v i t a m i n  D, =re t r e a t e d  f o r  4 heeks. After t h a t  tine a l l  
g roups  showed mmal levels f o r  b l c c d  Ca, P i ,  Mg and AN-pase. 
Recep to r  s t u d i e s  and p l a s m  v a l u e s  of  25 a d  1,25D ere: 

C s n t r o l  PB PB+D D 
1 ,25  ng/mL 171(53)  270(59) 136(32) 163(45)  
DBP* 20(7)  5 1 ( 1 3 )  28(18) 
LWR** 26(10)  52,  63 20, 19 

5 ( 3 )  
12,  14 

Kidney VDR*' 7 8 ( 9 )  134 62 - 
m SLJ ; l/ng p m t ;  M = ( 3 . ) 7 ~ 1 0 - ~ ~  M; * * f m l / r n ~  p m t ;  kd = 
7!sx!n9 Mm - . - - - - - - - 

The b lood  volm of the r a t  o n l y  g i v e  o p p o r t u n i t y  to assess LWR 
in tho aninds o f  e a c h  t r e a t e d  group.  LVDR s h a d  a clear upregu- 
l a t i o n  by 1,25D h i g k  b l c c d  leis, and r e f l e c t  the c h a n p s  
o p e r a t e d  i n  the kidney. In conc lus ion ,  VDR in a c t i v a t e d  pe r iphe -  
ral l y m p k c y t e s  m y  ixhave a s  t h a t  of  c l a s s i c a l  target t i s s u e s .  
CRICYT pn: 89-0018. 

OSTEOPENIA: THE LINK BETWEEN PREMATURITY AND MYOPIA. 
Frmk Polil;~ndt and Christi;ine Terpeluk. Department of Pedi;~trics, Ulm University, 
Ulm, Germany. 

Children who were horn preterm with very low birth weight more often develop 
fl;~ttened heids :~nd Ii~ter rnyopi;~ t1i:ln children born at term. The dolichoceph;~ly of many 
VLBW ink~nts is olten :~ssoci;~ted with s high arched palate and protruded eyebi~lls. Un- 
til now, the link has not been est;~l>lished behveen myopi:~ and low birth weight. 
I-lypothesis: This moltling of l~e:~tl sh:~pe 1) is cnused by bone miner~~l  deficiency togeth- 
er with gr:~vity ;lnd 2) deli)rms the qeb:~l l  into an ellipsoid resulting in ;I toa long optic:ll 
axis, i. e. myopia. Method: We did lhe;~d shape me:lsurements and rel'ri~ctiometry in two 
groups of children born with VLBW. Group 1: 14 children who were born before 1982 
and h;ld not received c;~lciuni/pliosphorus supplements during the neon:~ti~l period (birth 
weight medi;~n 1.300 g, range 9411 - 1.490 g; age ;I( refr;lcliometry, rnecliiln I1 ycitrs, range 
10 - 12 yezirs). Grolip 11: 23 children who were born between I983 and 1986 and who 
had received c;~lcium/pl~ospl~orus supplements during the neot~at;~l period in order to :it- 
lain the intr:luterine bone miner:rliziltion rate (birth weight 1.120 g. 650 - 1.500 g. age ;II 
retri~ctiomerry 6 y, 4 - 8 y). Kcsolts: Myopia was Ibund ;I( ;I signific;lnt lower r:lte (2 of 23 
children, 8.7 %) in group 11 ~ I I ; I I I  in group 1 (5 of 14 children, 35.7 %) (11 = 0.028, one 
tailed ex:lct Fisher-test). In grollp I, the r;~tio fronto occipital/hiorhiti~I diameter %is 
sm;lller (1nedi:ln 1.89) in the myopic thi~n in the emmetropic children (1.65). 
Conclusil~n: Cillcium :~nd l~hospl~orus supl~lementi~tion in VLBW inklnts is ;~s.\oci:~te~l 
with a reduced rille of rnyopi;~ in 1:lter childhood. This finding is consistent with our Iiy- 
pothesis and indicates that myopia assock~ted with prem:~turity can he signilic;~ntly re- 
duced by c;~lcium/plios~~I~orus sul,plement;~tinn during the neon;~t:~l prrio(i. 

DIVERGENT RENAL EXCRETION OF INORGANIC SULFATE, PHOSPHATE. AND 
CALCIUM IN ARTIFICIALLY FED NEWBORN PIGLETS. Frank R. Greer. Aaron L. 
Friedman. Norlin J. Benevenga. David E. Cole, Dept. of Ped.. Meat and Anlmal Sciences. 
Univ. of Wis. Mad~son and Dept. of Ped . Dalhousie University. Halifax 

We have previously documented a d~rect relationship beween protein intake and renal 
excretion of inorganic sulfale ( 6 0 4 )  and Ca in the newborn piglet. In humans these 
relationships are hypothesized to contribute to osleopenia of prematurity and adult 
osteoporosis. There is little information about urinary i s04  in the newborn, which 
originates lrom sulfur amino acid metabolism. In this study we compared renal excretion 
of is04 to that of Ca and PO4, hypothesizing renal handling of i s04  would parallel that 
of PO4. 6 piglets (weight 1401i79g) were placed in a metabolic unit at 24 hours of age 
with unlimited access to a liquid diet (4.8 gldl bovine protein. 126 mgldl of Ca. 96 mgldl 
of P) beginning at 48 hrs. of Ihfe. Formula intakes ranged from 533f124 on day 2 to 
856+278 on day 8. proteln intakes averaging 24.9f5.8 glday and 40.1113 glday 
respectively. Ca intakes increased from 6711157 mglday to 10791350 mglday and P 
intake from 511 mglday to 821 mglday. GFR (estimated from creatinine clearance) 
ranged from 1.96t0.36 mllmin on day 1 to 2.49M.63 mltmin on day 8. Plasma iSO4 
concentration increased from 23.9313.45 mMJml day 1 to 30 6i1.91 mM/ml day 8. 
Renal i s 0 4  excretion correlated directly with protein intake (r=.98) ranging from 
50.62f17.89 mM on day 1 to 5251105 mM on day 8. Fractional excretion of iSO4 
(FeiSOq) ranged lrom 0.0810.03 on day 1 to 0.54i0.19 on day 8. Total PO4 excretion 
(33.8-7.6 mg day 1. 192+73.0 rng day 8) and FeP04 (0.11f.04 day 1,  0 62YJ.15 day 
7) also increased with increasing PO4 Intake (r=0.70). This was in contrast to the 
minimal increases in urinary total Ca excretion (10.16i2.34 mg day 1. 34.54118.14 mg 
day 8) and FeCa (0.04i.00 day 1. 0.07k.02 day 8) which did not correlate with 
increasing Ca intake (rs0.10) and increasing GFR. We conclude that renal excretion of 
PO4 and 1SO4 (total and fractional) increases with increasing intake and GFR in the 
newborn pig. Thls is in contrast to Ca excretion which increases minimally In the 
newborn despite increasing GFR and Ca intake. 

NEONATOLOGY 

CHANGES IN THE PURINE METABOLISM IN PIGLETS SUBJECTED TO 
INTERMITTENT OR CONTINOUS HYPOXEMIA. L a u r i t z  S t o l t e n b e r g ,  
T e r j e  R o o t w e l t ,  T o r l e i v  0 Rognum, O l a  D S a u g s t a d .  I n s t i -  
t u t e  o f  F o r e n s i c  M e d i c i n e ,  I n s t i s u t e  o f  S u r g i c a l  R e s e a r c h ,  
I n s t i t u t e  o f  P e d i a t r i c  R e s e a r c h ,  U n i v e r s i t y  o f  O s l o ,  T h e  
N a t i o n a l  H o s p i t a l ,  N-0027 O s l o  1 ,  Norway .  

F o r t y  % o f  s u d d e n  i n f a n t  d e a t h  s y n d r o m e  ( S I D S )  b a b i e s  
h a v e  h i g h e r  h y p o x a n t h i n e  ( H x )  c o n c .  i n  t h e i r  v i t r e o u s  
h u m o r  t h a n  r e s p i r a t o r y  d i s t r e s s  s y n d r o m e  (RDS)  b a b i e s  ( u n -  
published d a t a ) .  T o  i n v e s t i g a t e  t h i s ,  t h e  c o n s e n t r a t i o n s  
o f  Hx a n d  x a n t h i n e  ( X )  i n  p l a s m a ,  c e r e b r o s p i n a l  f l u i d ,  
u r i n e  a n d  v i t r e o u s  h u m o r  w e r e  m e a s u r e d  i n  t w o  g r o u p s  o f  
p i g s .  One  g r o u p  ( n = 1 0 )  w e r e  s u b j e c t e d  t o  i n t e r m i t t e n t  
h y p o x a m e i a  ( I H )  a t  i n t e r v a l s :  5 m i n .  F i 0 2 = 0 . 2 1  a n d  1 0  m i n .  
F iOz=O.OR,  w h i l e  o n e  g r o u p  ( n = 9 )  w e r e  s u b j e c t e d  t o  c o n t i n -  
o u s  h y p o x a e m i a  ( C H I ,  i n s p i r e d  o x y g e n  F i O z = 0 . 0 8 .  
C o m p a r i s o n  o f  H x - i n c r e a s e s  a f t e r  6 0  m l n .  o f  h y p o x a e m i a .  
HX CSF* P l a s m a *  
IH 2 4 . 0  ( 1 9 . 5 )  - 4 4 . 0  ( i 1 6 . 0 )  3 1 . 5  ( k 7 . 5 )  - 8 9 . 0  ( ~ 2 7 . 5 )  
CH 2 3 . 0  ( 1 8 . 0 )  - 5 1 . 0  ( k 1 9 . 5 )  2 7 . 5  ( k 6 . 0 )  - 8 1 . 0  ( i 2 2 . 5 )  
Hx V i t r e o u s  h u m o r *  U r i n e * *  
IH 1 8 . 0  ( k 5 . 5 )  - 4 4 . 5  ( 2 1 7 . 0 )  1 2 . 5  ( k 4 . 0 )  
CH 1 3 . 0  ( 1 7 . 0 )  - 2 2 . 5  ( 2 1 2 . 0 )  4 . 0  ( i 2 . 0 )  p < 0 . 0 4  
* m i k r o r n o l / l .  " ' n m o l / k g / m i n .  
T h e s e  f i n d i n g s  may s u p p o r t  o u r  s u g g e s t i o n  t h a t  S I D S  
b a b l e s  e x p e r i e n c e  a s t e p w i s e / i n t e r m l t t e n t  t y p e  o f  r e s p l r a -  
t o r y  f a i l u r e  p r i o r  t o  d e a t h  r a t h e r  t h e n  t h e  c o n t l n o u s  t y p e  
s e e n  i n  m o s t  R D S - c a s e s .  

ALLOPURINOI. MAY ALTER INTRACELLULAR CEREBRAL METABOLISM DURING 
PrYWXlA IN NEWBORN PIGLETS. Jan M. Goplerud. Peter J. Marro, and 
DiGiacomo. University of Pennsylvania, School of Medicine, Departments of Pediatrics 
and Physiology, Philadelphia, P A  

AUopurinol is a xanthine oxidase inhibitor and free radical scavenger potentially 
protective in hypoxic tissue injury. The present studies compare 5 allopurinol-treated, 
anesthetized, mechanically ventilated newborn piglets to  5 non-treated piglets during 
normoxia and after 25 min (HYP 1) and 50 min (HYF 2) of hypoxia by IFiO,. The 
allopurinol group received 5 mg/kg N 3 0  min prior to hypoxia. Cerebral comcal O2 
delivery and 0, consumption were calculated using microsphere detennined blood flows. 
To assess brain cortical oxygenation, phosphocreatine to inorganic phosphate ratio 
(PCdPi) and intraceuular pH (pHi) were determined concurrently by 31-P NMR 
spectroscopy. Sagittal sinus lactate levels and arterial blood gases were also measured. 
Brain 0, delivery, 0, consumption, and PCdPi were the same for the allopurinol neated 
and non-treated groups during normoxia, HYP 1, and HYF 2. However, arterial pH was 
significantly lower in the auopurinol treated vs non-neared piglets during both HYP 1 
(7.1620.06 vs 7.3020.04) and HYP 2 (6.93k0.14 vs 7.11k0.10) despite comparable 
PCO, (3628  vs 39281, PO, (2422  vs 2626),  and baseline pH (7.4020.10 vs 
7.4020.03). Similarly, cerebral cortical pHi was lower in the allopurinol treated piglets 
during hypoxia: HYP 1 (6.7720.21 vs 6.9320.39) and HYP 2 (6.4320.22 vs 6.7120.39) 
and the increase in sagittal sinus lactate levels during hypoxia was greater for the 
nuopurinol vs non-treated piglets: HYF 1 (9.5k2.5 vs 5.422.5) and HYP 2 (1423.4 vs 
6.71k5.7). The data suggest an  alteration in the metabolic response t o  hypoxia of  the 
auopurinol treated group. If allopurinol interfereswith hypoxin-induced cerebral cellular 
adaptation, accelerating brain tissue lactic acidosis, it may contribute to hypoxic tissue 
damage despite reducing free radical injury by other mechanisms. (NIH #20337). 
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