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Fast ing has  been the  most u se fu l  general  t e s t  f o r  d iagnosis  of 
C l i n i c a l  observat ions  suggest  t h a t  some c h i l d r e n  wi th  chronic  

d i seases  respond va r i ab ly  t o  c o r t i c o s t e r o i d  treatment.  33 ch i ld -  
hypoglycemia i n  ch i ld ren  b u t  may r equ i r e  36 t o  48 hours .  2-De- 

r e n  have been s tud ied  fo r  b i o - a v a i l a b i l i t y  and metabolism o f  
oxyglucose (2DG) is a compet i t ive  i n h i b i t o r  o f  glucose t r anspor t  
which r ap id ly  and s e l e c t i v e l y  s t i n ~ ~ l a t e s  t he  hypothalamic coun- 

o r a l l y  adminis tered prednisone. Physiological  doses  have been ter- regula tory  response t o  hypoglycemia. 2DG was evaluated a s  an 
inves t iga t ed  i n  5 c h i l d r e n  wi th  congen i t a l  v i r i l i z i n g  ad rena l  a l t e r n a t i v e  to  f a s t i n g  by adminis ter ing both  f a s t i n g  and 2DC 
hype rp la s i a ;  pharmacological doses i n  8 p a t i e n t s  w i th  dermato- t e s t s  t o  7 ch i ld ren  found t o  be normal and t o  14 found t o  have 
myosi t i s  (DMS), 7 wi th  systemic lupus erythematosus (SLE), 9 f a s t i n g  hypoglycemia (ages 2 t o  11 ) .  2DG (50 mglkg) was given 
wi th  childhood nephrosis  (N), 2 w i th  r eg iona l  e n t e r i t i s ,  1 a s t h -  IV over 30 minutea and samples co l l ec t ed  f o r  3 hours.  I n  t he  
mat ic  and 1 r e n a l  t r ansp lan t  p a t i e n t .  Plasma prednisolone values  normal c h i l d r e n  glucose  increased 30 mgX (14 t o  54).  In t he  
have been determined by a s p e c i f i c  radioinmunoassay developed i n  hypoglycemic ch i ld ren  glucose d i d  not  i nc rease  (-30 t o  +3 mgX) 
our lab .  B i o - a v a i l a b i l i t y  was c a l c u l a t e d  from peak plasma pred- (p<.001). I n s u l i n  remained a t  low f a s t i n g  l e v e l s  except  i n  one 
nisolone l e v e l s  a t t a i n e d ;  plasma $ - l i f e  values  from X disappear-  c h i l d  wi th  an insulinoma. Normal ch i ld ren  exc re t ed  u r ina ry  
ance from peak values  over hourly time i n t e r v a l s .  Resu l t s  indic-  epinephr ine  a t  n maximum of 310 nglmg c r e a t i n i n e  (250 t o  430) 2 
a t e :  (1) a r eg res s ion  l i n e  may be ca l cu la t ed  fo r  dose vs  peak t o  3 hours a f t e r  ?DG. This  was g r e a t e r  than the  maximum a f t e r  
l e v e l s  but  t he re  i s  wide v a r i a t i o n  among p a t i e n t s  i n  b io -ava i l -  
a b i l i t y ;  (2) &, - l i f e  i n  c h i l d r e n  d i f f e r s  from a d u l t s  (mean 125 

f a s t ing .  130 nglmg c r e a t i n i n e  (20 t o  310). I n  11 of the  hypo- 
glycemic ch i ld ren  the  maximum epinephr ine  exc re t ion  a f t e r  ?DG 

minutes va a d u l t  205 minutes);  (3) some c h i l d r e n  wi th  N and CMS was we l l  below t h e  normal range (20 t o  200 nglmg c r e a t i n i n e )  and 
have impaired b i o - a v a i l a b i l i t y  but  normal $ - l i f e  values;  (4) a no o t h e r  cause of  hypoglycemia was found. The 2DG t e s t  is  there-  
few c h i l d r e n  wi th  severe  d i sease  (SLE, RYS) have markedly pro- f o r e  s u p e r i o r  t o  f a s t i n g  i n  i d e n t i f y i n g  epinephr ine  de f i c i ency .  
longed p l i f e  values .  These s t u d i e s  support  observat ions  o f  I t  is concluded t h a t  t he  glucose response t o  2DG i a  a s  r e l i a b l e  
c l i n i c a l  v a r i a b i l i t y  of drug e f f e c t s  when prednisone i s  u t i l i z e d  a s  f a s t i n g  i n  d i s t i ngu i sh ing  normal from hypoglycemic ch i ld ren  
i n  pharmacolgical doses. Knowledge of b i o - a v a i l a b i l i t y  and metab- and has  the advantage of being more rapid  wi thout  producing 
o l i sm may a l l o a  more p rec i se  and r a t i o n a l  t he rapeu t i c  programs. symptom. 

_ - _  HYPERURICEMIA I N  GLYCOGEN STORAGE DISEASE TYPE I 
(GSD-1). ~arrv. ~reene., EELUSLW, 860 Annie Terry ,  Alf Slonim and Ian Burr ,Dept .Pedia t r ics  

and Dept. of Medicine, Vanderbi l t  UniversityHospital.Nashville,TN 
The e t io logy  of hyperuricemia in p a t i e n t s  wi th  GSD-l i s  mul t i -  

f a c t o r i a l ,  and in p a r t  due t o  an increase  In u r a t e  product ion.The 
Increased u r a t e  productlon caused by f ruc tose  infus ion in normal 
l i v e r  has been shown t o  r e s u l t  from the  rapid  format ionof  f ructose  
-I-P which dep le t e s  ATP and t r aps  i n t r a c e l l u l a r  phosphate (PI)  
(woods H.J . ,  Biochem. J .  119:501, 1970). By analogy, increased 
u r a t e  productlon in GSD-l p a t i e n t s  could be due t o  ATP dep le t ion  
and t rapping of Pi dur ing the  f requent  per iods  of hypoglycemia 
and glucagon r e l ease .  The l a t t e r  would cause rapid  hydrolys is  of 
glycogen t o  f ructose-1 .6  d ip  r a the r  than t o  glucose .  i f  t heana lo -  
gy I s  t r u e ,  hepa t i c  ATP dep le t ion  and increased l eve l s  ofphospho- 
ry l a t ed  g l y c o l y t i c  s u b s t r a t e s  should occur following glucagon (G) 
infus ion in p a t l e n t s  wi th  GSD-I. S ix  p a t i e n t s  with GSD-1 had per- 
cutaneous l i v e r  b iops i e s  performed before  and 5 minutes a f t e r  
in t ravenous glucagon (20vg/kg over 1 min) . Glycogen content  de- 
creased from 7.64+0.6 t o  5.71+0.4% (P Cn.02) and ATP l eve l s  de- 
creased from 2.2+5. I t o  0.79t5.9 um/gm 1 l ve r  (p  < 0 .01 ) .  Two 
p a t i e n t s  with GSF due t o  de fec t s  o the r  than GSD-l showed only 
s l i g h t  decreases  in hepa t l c  ATP and glycogen, s i m i l a r  t o  t he  

'iBE USE OF 1,25-DIHYDROXYCHOLECALCIFEROL (1,25-(OH)2 863 D) IN THE TREATMENT OF RICKETS WITH NEONATAL LIVER 
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Rickets  a s soc ia t ed  wi th  l i v e r  d i sease  i s  bel ieved t o  be caused 
by malabsorption of v i tamin D and Ca and decreased hepa t i c  25- 
hydroxylat ion of v i tamin D. 1,25-(OH)2D, normally synthesized i n  
t h e  kidney from 25-hydroxyvitamin D (254HD). t heo re t i ca l1ys :~uu ld  
bypass t h e  blocks  i n  vi tamin D metabolism. Two p a t i e n t s  had rad- 
iographic  and biochemical evidence of r i c k e t s  with severe  neonat- 
a l  h e p a t i t i s  and e x t r a l ~ e p a t i c  b i l i a r y  a t r e s i a .  Both received 
phenobarbi ta l  t o  enhance b i l e  flow. 1,25-(OH)2D was i n i t i a l l y  
given o r a l l y  (0.10 uglkglday) without improvement. The rea f t e r ,  
1 . m .  d iv ided doses  (0.20 uglkglday) were given wi th  complete bio- 
chemical,  bone mineral  (photon absorpt iometr ic  ana lys i s )  and rad- 
iographic  evidence of heal ing.  Bone Mineral PTH 25-OHD 

Ca P Content ul-Eqlml ng!ml 
Pa t i en t  -- mgldl m d d l  gm/cm__(N<180) Cr 13-61) 
T.S. 35 mos.old b a s e l i n e  8 .3  4.0 .0926 55 <5  

2 mos. o r a l  1,25-(OH)2D 7.1  4.2 .0944 50 <5 
4 mos. 1 . m .  1,25-(OH)2D 10.4 5 . 9  .3381 <40 9 

J.S. 23 mos.old base l ine  9.5 2.1 .I142 82 <5  
changes noted in 12 r a t s .  One p a t i e n t  wi th  GSD-I r equ i r ing  open 10 wks.1.m. 1,25-(OH)2D--10.4 5.3 . 2 3 1  52 8.9 
biopsy of hepa t i c  nodules had hepa t i c  measurement of ATP,glycogen, I . M .  1,25-(OH)?D which t h e o r e t i c a l l y  overcomes blocks  i n  vi tamin 
glu-6-P, F-6-P, F-I,  6-dip and l a c t a t e  done before  and 5, 10, 20 D metabolism. Fan be e f f e c t i v e l y  used i n  infan:ile b i l i a r y  r i c k e t s  
minutes following glucagon. Findings were analogous t o  those seen Healing occurs  i n  s p i t e  of cont inuously  low 25-OHD. The need f o r  
a f t e r  f ruc tose  infus ion and supports  t he  t h e s i s  descr ibed above. h igher  doses  of 1.25-(OH) D ,  f ou r  t imes  t h e  "physiologic dose", 

may r e f l e c t  enhanced catagol ism o r  end organ r e s i s t a n c e .  

INSULIN DELAYS THE M)RPHOLOCIC MATURATION OF FETAL 861 RAT LUNG I N  VITRO. I a n  Gross and G.J.Walker Smith. 
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Depts. of P e d i a t r i c s  and Pathology. New Haven, Conn. 
I n f a n t s  of d i a b e t i c  mothers, who have increased c i r c u l a t i n g  

l e v e l s  of i n s u l i n ,  a r e  prone t o  an  increased incidence of RDS. 
I n  o rde r  t o  eva lua t e  t he  r e l a t i o n s h i p  between hyper insul in ism and 
lung maturation we have examined the  in f luence  of i n s u l i n  on the  
morphologic development of f e t a l  r a t  lung i n  organ cu l tu re .  Ex- 
p l a n t s  of 19 day g e s t a t i o n  f e t a l  lung were cu l tu red  i n  F12 medium, 
t o  which 1.0 u/ml i n s u l i n  had been added, f o r  24 hours.  Explants  
grown i n  F12 medium alone served a s  con t ro l s .  Af t e r  24 hours t he  
c o n t r o l  c u l t u r e s  demonstrated evidence of continued maturation a s  
evidenced by: l a r g e r  a l v e o l a r  spaces ,  l e s s  i n t e r s t i t i a l  mesen- 
chyme, decreased glycogen con ten t ,  and increased numbers of lamel- 
l a r  bodies. Explants  cu l tu t ed  i n  medium containing i n s u l i n  had 
the  fol lowing f ea tu re s :  very  t a l l  a l v e o l a r  l i n i n g  c e l l s  which 
were f i l l e d  wi th  glycogen and extended i n t o  the  a l v e o l a r  spaces ,  
f r equen t ly  o b l i t e r a t i n g  them, more i n t e r s t i t i a l  t i s s u e  and 
markedly fewer l ame l l a r  bodies than i n  the  c o n t r o l  cu l tu re s .  The 

c o n t r o l  c u l t u r e s  had 8.322.1 l ame l l a r  bodies per  10 a l v e o l a r  
l i n i n g  c e l l s ,  whereas t he  i n s u l i n  t r ea t ed  c u l t u r e s  had 1.120.4 
l ame l l a r  bodies  per 10 l i n i n g  c e l l s .  

These obse rva t ions  i n d i c a t e  t h a t  i n s u l i n  de l ays  the appearance 
of l ame l l a r  bodies  and inc reases  the  glycogen content  of t he  
a l v e o l a r  l i n i n g  c e l l s  i n  t h i s  c u l t u r e  system. I n s u l i n  may a c t  by 

s t i m u l a t i n g  glycogen syn thes i s  from glucose thereby d i v e r t i n g  
s u b s t r a t e  awa from phospholipid syn thes i s .  Supported by USPHS 
g r a n t  no. HL 19752. 

MATERNAL AND CORD SERUM CONCENTRATIONS OF 24.25-DIHY- 864 DROXWITAMIN D (24,25-(OH)zD) Laura S. Hillman and 
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School Med., S t .  Louis Chi ldren 's  Hosp.. Dept. of Ped. and Jewish 
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Increased Parathyroid  hormone serum concentra t  i ons ,  PTH~ en- 
hance 1.25-(OH)2D and decrease  24.25-(OH)2D syn thes i s  from 25-hy- 
droxy vitamin D (25-OHD). At term, pregnant women have e l eva ted  

PTH and i n f a n t s  have low ,J'TH,'. 16 p a i r s  of maternal  (M) and 
umbil ica l  cord (C) venous s e r a  were analyzed f o r  24.25-(OH)zD, 
25-OHD, calcium, magnesium and PTH. Both H 24.25-(OH)2D (2.6f0.5 
nglml) and C 24.25-(OH)2D (3.0f1.2 nglml) were lower than 29 
adu l t  normals (5 .0t0 .6  nglml).  Normal a d u l t  24,25-(OH)2D is  cor-  
r e l a t e d  with 25-OHD (R1.40 P<.03) with a 24,25125 o f  .21?.02. 
C 24,25-(OH)2D was a l s o  c o r r e l a t e d  with C 25-OHD (R-.49 P<.05) 
wi th  a 24.25125 of .21?.10 whereas M 24.25-(0H)zD was not cor- 
r e l a t ed  with M 25-OHD (R-.lO.N.S.) with a 24,25125 r a t i o  o f  
.13f .05. Whereas M and C 25-OHD a r e  co r re l a t ed  (R1.71). M and C 
24,25(OH)2D were not c o r r e l a t e d  ( b . 2 6 ) .  with t h e  ma jo r i ty  of C 
24,25(OH)2D higher  than M 24,25(OH)2D. C-M d i f f e r e n c e s  were 
1.79t1.04 mgX calcium and .17f. 15 meq/L magnesium. C-M calcium 
and C-M magnesium was pos i t i ve ly  co r re l a t ed  ( P . 8 7 )  a s  were M 
calcium and magnesium (R-.81) and C calcium and magnesium (R=.69). 
No s i g n i f i c a n t  c o r r e l a t i o n s  were found between C ,  M. o r  C-M c a l -  
cium and magnesium and M o r  C 24.25-(OH)zD and 25-OHD. The de- 
creased M 2_4,25-(OH)zD is cons i s t en t  with t h e  recognized in- 
creased M .PTH . Since C IPTH? is low. t he  r e l a t i v e l y  low C 24, 
25-(OH)2D suggests  l i t t l e  Feta l  syn thes i s  of t h i s  s t e r o l .  
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