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S i n c e  f o l i c  a c i d  (FA) i n  pharmacologica l  d o s e s  may a f f e c t  g lu-  
coneogenes is  i n  l i v e r  (Lv) and s m a l l  i n t e s t i n a l  mucosa (e.1.m.). 
we s t u d i e d  t h e  e f f e c t s  o f  FA i n  p r e v e n t i n g  fas t ing- induced  hypo- 
g lycemia  (Hy). Three groups  of  male r a t s  70-90 g were f e d  d i e t s  
c o n t a i n i n g  e i t h e r  1& p r o t e i n  ( P r )  w i t h  7016 carbohydra te  (CHO) 
(C) ;  k P r  w i t h  7(RI CHO (D); o r  % P r  w i t h  4% CHO (MI. R a t e  
from each  group were ~ i v e n  a d a i l y  dose  o f  2 0  mg FA p.0. (FA'), 
w h i l e  o t h e r  r a t s  r e c e i v e d  no supplement (FA-). Fol lowing 4 wka o f  
t r e a t m e n t .  t h e y  were e i t h e r  k i l l e d  o r  f a s t e d  f o r  48 h r  and then  
k i l l e d .  FA' t r e a t m e n t  was a s s o c i a t e d  w i t h  h i g h e r  blood g l u c o s e  
(Glc)  a f t e r  48  h r  o f  f a s t i n g  i n  a l l  groups.  C,FA+ r a t s  main ta ined  
a normal blood Glc  a t  t h e  end of  t h e  f a s t i n g  p e r i o d  (means - SEX: 
F~*=81.5:6.6 v s  F~-=47.0+1.8 mg/dl, p$O.Wl]. Also, Hy was pre-  
vented  i n  t h e  malnourished r a t s  (D,FA =47.3-4.9 ve D,FA-=34.4? 
4.9. p(0.05 and H,FA'=b8.4~4.8 v s  ~ , ~ ~ _ - = 3 3 . 9 , 1 . 8 ,  ~ 4 0 . 0 2 ) .  C,FA* 
r a t s  had a m i l d e r  ketonemia than  C,FA a f t e r  f a s t i n g  (16.8i2.8 
v s  26.8L2.6 mg/dl, p<0.02). 'Ihere were no d i f f e r e n c e s  under o t h e r  
c o n d i t i o n s .  FA' t r e a t m e n t  induced h i g h e r  l ,v G6Pase and FDPase i n  
a l l  g roups  f o l l o w i n g  f a s t i n g  s t r e s s ;  d i f f e r e n c e s  be ing  v e r y  mark- 
e d  i n  D and H r a t s .  The ~ 6 p a s e  i n  s.1.m. a l s o  was enhanced by FA. 
b u t  FDPase was n o t  modified by it. These d a t a  s u g g e s t  t h a t  FA a f -  
f e c t s  g luconeogenes ia  through s t i m u l a t i o n  of  key  Lv and 6.i.m. 
enzymes and t h u s  p r e v e n t 8  fas t ing- induced  Hy i n  m a l n u t r i t i o n .  

DYNAMICS OF CALCIUM METABOLISM I N  NEWBORNS (NB). 878 Mary 0.  Lim and James W. Hansen (Spon. by P h i l i p  M. 
F a r r e l l ) ,  NICHD. NIH, Bethesda,  MU. 

The dynamics of  ca lc ium (Ca) metabolism i n  NB a r e  poor ly  
d e f i n e d  a l t h o u g h  d i s o r d e r s  a r e  o f t e n  encountered.  We s t u d i e d  Ca 
dynamics i n  NB t o  improve o u r  unders tanding  of ca lc ium phys io logy 
and p r o v i d e  a r a t i o n a l  b a s i s  f o r  therapy.  An i n j e c t i o n  of rad io-  
a c t i v e  Ca-47 was g i v e n  t o  two NB monkeys and Ca-45 a d m i n i s t e r e d  
w i t h  each f e e d i n g ;  s p e c i f i c  a c t i v i t i e s  were determined i n  plasma, 
f e c e s ,  and u r i n e .  Risks  o f  r a d i o i s o t o p e s  l e d  u s  t o  t h e  ana logous  
u s e  of  s t a b l e  Ca-46 and Ca-48 i n  two low b i r t h  weight i n f a n t s ;  
t h e s e  were measured by mass spec t rometry .  Analys is  by computer 
modeling gave t h e  f o l l o w i n g  r e s u l t s  i n  mglkglhr.  

I n t a k e  Absorp- Endogen- Urine Bone De- Bone Re- Turn- 
t i o n  o u s  f e c e s  ---- p o s i t i o n  s o r p t i o n  over 

Monkev 7.7 2.0(26%) 4.4 .31 3.1 5 .8  7.8 
~ n f a n i  7.0 2 . 7 i 3 8 ~ j  2.6 .05 5.8 5.7 8.4 
Adul t  .50 .18(36%) .07 .19 .33 .42 .59 

The observed  s i m i l a r i t i e s  between NB monkeys and humans i n  
t h e i r  ca lc ium metabolism s u g g e s t s  t h i s  l a b o r a t o r y  an imal  is a n  
a p p r o p r i a t e  model. The exchangeable ca lc ium turnover  r a t e  i n  NB 
is  1 4  t imes  t h e  a d u l t  r a t e ,  and bone ca lc ium dynamics a r e  l i k e -  
w i s e  a c c e l e r a t e d .  Endogenous f e c a l  Ca l o s s  is a l s o  markedly 
i n c r e a s e d  i n  NB d e s p i t e  s i m i l a r i t i e s  t o  t h e  a d u l t  i n  % a b s o r p t i o n  
and u r i n a r y  e x c r e t i o n .  These s t u d i e s  demonst ra te  t h e  v a l u e ,  
s a f e t y ,  and p o t e n t i a l  of s t a b l e  i s o t o p e s  i n  d e f i n i n g  Ca metabol- 
ism and d i s c l o s i n g  r e l a t e d  a b n o r m a l i t i e s  i n  human i n f a n t s .  We 
a r e  c u r r e n t l y  a n a l y z i n g  s i m i l a r  d a t a  from i n f a n t s  w i t h  shor t -gut  
syndrome and i s o l a t e d  dermal o s s i f i c a t i o n .  

A LONGITUDINAL STUDY OF THE EFFECTS OF VITAMIN D 
DEFICIENCY IN NEONATAL PIGS: E.T. LITTLEDIKE AND 879 S.B. ARNAUD, NAT. ANI, DISEASE CENTER, , IA AND 
M A Y 0  CI.INIC, ROCHESTER MN (SPONS. BY G.B. STICKLER) . 

The e f f e c t  o f  v i t a m i n  D on t h e  s e q u e n t i a l  changes i n  serum cal- 
c ium(Ca) ,  phosphorus(P)  and p a r a t h y r o i d  honnone(1PTH) i n  t h e  f i r s t  
weeks o f  l i f e  is unknown. Two groups  o f  6 2-3 day o l d  p i g s  from 
4 l i t t e r s ,  r a i s e d  i n  a r e a s  wi thout  u l t r a v i o l e t  l i g h h w e r e  f e d  d i e t  
(Ca:P, 1 . 3 : l )  w i t h  (Dl o r  w i t h o u t  (-Dl v i tamin  D. Weight, rad io-  
g r a p h i c  changes i n  t h e  l o n g  bones and changes i n  Ca, P, iPTH and 
25-hydroxyvitamin D (25-OH-D) were monitored weekly f o r  5 weeks 
and 2 weeks f o l l o w i n g  t r e a t m e n t  o f  t h e  -D group w i t h  lo00  IU v i t -  
amin ~3 d a i l y .  Weight g a i n  a t  7 weeks was t h e  same i n  D and -D 
p i g s  (3 .3  v s  2.9 x b a s e l i n e ) .  I n  -D p i g s ,  r a d i o g r a p h i c c h a n q e s o f  
r i c k e t s  were p r e s e n t  a t  3 weeks, c l i n i c a l  s i g n s  a t  4 weeks. 

A p a t t e r n  o f  d e c r e a s i n g  v a l u e s  i n  Ca, P,  and iPTH wasobaerved  
i n  b o t h  groups  t o  t h e  4 t h  week. T h e r e a f t e r ,  i n  D p i g s ,  Ca and P 
r e t u r n e d  t o  p r e - d i e t  v a l u e s ,  and iPTH s t a b i l i z e d  a t  v a l u e s  50% 
lower.  -D p i g s  showed g r e a t e r  change* .ban D p i g s  (average  mg/dl 
d e c r e a s e  from i n i t i a l  v a l u e s ) :  Ca a t  week 1 11.05 v s  . 0 2 ) ;  P a t  
week 1 (2 .43  v s  . 6 4 ) ,  2 (1.8 v s  + . 7 2 ) ,  3 (4.85 v s  .98) a n d 4  (4.52 
v s  1.18) and s m a l l e r  d e c l i n e  i n  iPTH a t  week 4 (48  v s  65% o f  pre-  
d i e t  v a l u e s ) .  Hypocalcemia, hypophosphatemia, and a two-fold in-  
c r e a s e  i n  serum iPTH p r e s e n t  i n  t h e  -D group a t  5 weeks were 
normal ized  a f t e r  t r e a t m e n t ;  Ca remained s l i g h t l y  low. 25-OH-D, 
78% lower than  materna l  v a l u e s  a t  t h e  s t a r t  o f  t h e  s t u d y ,  was not  
l e s s  t h a n  5 ng/ml r e g u l a r l y  i n  -D p i g s  u n t i l  t h e  4 t h  week. 

I n  n e o n a t a l  p i g s ,  t h e  d e c r e a s e  i n  serum phosphorus b e f o r e  
change i n  iPTH is  an  e a r l y  f e a t u r e  o f  v i tamin  D d e f i c i e n c y ,  
s u g g e s t i n g  a d i r e c t  r o l e  o f  v i tamin  D ; n  t h e  p h y s i o l o g i c  hyper- 
phosphatemia i n  t h e  v e r y  young. *I, v a l u e s  range <.05 t o < 0 0 1 .  

HYPERGLYCEMIA ASSOCIATED WITH HEMOLYTIC UREMIC SYN- 

880 DROME. S h e r r y  Loo, William H a r w n ,  and Kenneth H. 
Cabbay, C h i l d r e n ' s  H o s p i t a l  Med. C t r . ,  D i v i s i o n s  o f  

Endocr. and Nephr., Boston, HA. (Spon. by Warren E. Grupe).  
Few r e p o r t s  have  l i n k e d  g l u c o s e  i n t o l e r a n c e  t o  a c u t e  r e n a l  

f a i l u r e .  We t h e r e f o r e  e v a l u a t e d  hyperglycemia (hGlu) noted  i n  a 
3 y r .  o l d  w h i t e  male w i t h  hemolyt ic  uremic syndrome (HIJS) a f t e r  
i n s t i t u t i o n  of  p e r i t o n e a l  d i a l y s i s  f o r  o l i q u r i a  and subsequent 
h e m d i a l y s i s .  Blood g l u c o s e  (BG) v a l u e s  2 1000 mg/dl and plasma 
g lucagon l e v e l s  of  2 1000 pg/ml were documented d u r i n g  t h e  o l i -  
g u r i c  s t a g e .  Hyperglucagonemia (hGn) p e r s i s t e d  b u t  hGlu r e s o l v e d  
w i t h  improvement i n  r e n a l  f u n c t i o n .  I n s u l i n  t h e r a p y  was d i s c o n -  
t i n u e d  b e f o r e  d i s c h a r g e  a t  which t ime blood g l u c o s e  was normal,  
c r e a t i n i n e  was 0.7, and t o t a l  g l y c o s y l a t e d  hemoglobin (Hgb A1) 
was 7.5% (n l -  5-91. Three  d a y s  a f t e r  d i s c h a r g e  hGlu was a g a i n  
documented, b u t  subsequent  fo l lowup demonst ra ted  normal random 
g l u c o s e  l e v e l s  and e l e v a t e d  glucagon v a l u e s .  TW months l a t e r  a 
random BG was 302 mg/dl and Hqb A1 was 11.3%. F a s t i n g  BG was 
109 mg/dl, i n c r e a s e d  1 h r  p .c .  t o  240 mg/dl, and remained 
e l e v a t e d  f o r  1 0  hrs (191-385 mg/dl). S imul taneous  i n s u l i n  l e v e l s  
were 5 1 6  W/ml. I n t r a v e n o u s  t o l b u t a m i d e  and a r g i n i n e  e a c h  f a i l e d  
t o  s t i m u l a t e  i n s u l i n  s e c r e t i o n .  Glucagon l e v e l s  a l s o  d i d  n o t  
i n c r e a s e  a f t e r  a r g i n i n e ,  whereas i n  d i a b e t i c s  a n  e x c e s s  reaponse  
is observed .  W i l e  g l u c o s e  i n t o l e r a n c e  and hGn have  been docu- 
mented i n  c h r o n i c  uremia i n  a d u l t s ,  t h i s  p a t i e n t  c l e a r l y  d i f f e r .  
by showing b o t h  hypoinsul inemia ,  hGn, and p e r s i s t e n t  hGlu a f t e r  
r e t u r n  o f  normal r e n a l  f u n c t i o n .  The f i n d i n g s  s u g g e s t  a r o l e  f o r  
a l t e r e d  i s l e t  c e l l  f u n c t i o n s  i n  t h e  p a t h o g e n e s i s  of  hyperglycamia 
a s s o c i a t e d  w i t h  HUS. 

NEONATAL INTERVENTION IN TYPE I GLYCOGEN STORAGE DISEASE 8 8 1 (CSD), S.L. Mab . M.L. Cow er L. Howard. J.J. White, and H.L. Vallet. Birth 
~efects Inat., N:.s. k p t .  %J~-~-ed. CO-R~. 
Mcd AIhanv N Y . . . - - . , . . . - - . ., . . . . . . 

As the role of placental glucose.6-phosphatasc is not known, children with this type of CSD 
]nay be severely affected at birth. If ;he diagnosis can be made at that time, treatme~~ahould be 
instituted prophylactically before growth is further affected. We studied one symptomatic CSD 
infant, micmcephalic at birth, in whom the diagnosis was cstabWed by metabolic studies md 
liver biopsy (glucose-5-phosphatase activity < 5% of normal). Treatment. instituted at age 4% 
months, consisted of a glucou and low fat formula (Vivonex. 20 CPYOZ) given as a 12 hr contin. 
uous feeding with added calcium at night delivered vla gastrortomy and infusion pump. and two 
hourly daytime formula reedings plus sollds, wlth glucose as the only carbohydrate. 

After one month of therapy. the initial hypoglycemia (< 25 mddl), hyperuricemia (7.9 
mg/dl), lacticacidem~a (136 nddl), acidosis (C02 17 mM/L) and elevated liver enzymes had 
reverted to normal. Triglycerides (2 hr pc) remained elevated. Correction of the microcephaly 
was noted w~tiiin 6 weeks. and increase in weight velocity almost immediately after starting 
therapy. The child has been maintained on this feeding regime at home. Dcvelopmentally. at 37 
weeks chronologic age, her adaptive behavior was at the 40 week level. 

This case study implies that the placenta of this patient with Type I glycogen storage diseue 
did not contain glucose.6-phosphatase and therefore did not protect the fetus from intrauterine 
metabolic derangement which affected brain growth. Prophylactic neonatal dietary intervention 
prevented further deterioration and induced significant catch-up growth and is therefore recom. 
lnended for all future cases ~den~ified. 
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F o u r  m a l e  p r o b a n d s  p r e s e n t e d  w i t h  s eve re  l e g  
b o w i n g  a f t e r  1 y r  o f  a g e .  D u r i n g  41  p a t i e n t - y r s  o f  
o b s e r v a t i o n ,  l i n e a r  q r o w t h  r e m a i n e d  n e a r  t h e  3 r d  
p e r c e n t i l e  ( T a n n e r  c h a r t s ) ;  b o n e  X - r a y s  s h o w  on ly  
c o a r s e  t r a b e c u l a t i o n  a n d  s c l e r o s i s  i n  s t r e s s  a r e a s .  
M i c r o r a d i o g r a p h y  ( R .  S t e e n d i j k .  A m s t e r d a m )  s h o w s  p o o r  
m i n e r a l i z a t i o n  o f  f o r m i n g  o s t e o n e s  a n d  p e r i l a c u n a r  
a r e a s .  S e r u m  [ P i ]  i s  < 1  m M ,  a s  i t  i s  i n  X - l i n k e d  
h y p o p h o s p h a t e m i a  (XLH);  TRPi i s  s i g n i f i c a n t l y  h i g h e r  
(76t7.3 p m o l e s / 1 0 0  ml GF) i n  HBD t h a n  i n  X L H  ( 3 1 t 2 . 8  
u m o l e s / 1 0 0  ml GF, p c 0 . 0 1 )  a t  t h e  e q u i v a l e n t  serum 
[ P i ] .  T u b u l a r  r e s p o n s e s  t o  b o v i n e  PTH a n d  TmPi a re  
a b n o r m a l  ( d e p r e s s e d )  i n  H R D  b u t  d i f f e r e n t  f r o m  X L H .  
S e r u m  iPTH a n d  25-OH0 a r e  n o r m a l  i n  H B D .  l a - O H 0 3  by  
m o u t h  ( 3 - 4  u g / d  x 8 w k )  d o e s  n o t  r e s t o r e  TRPi or  s e r u m  
[ P i ]  t o  n o r m a l .  T h e  e q u i v a l e n t  h y p o p h o s p h a t e m i a s  a r e  
c l e a r l y  t h e  r e s u l t  o f  d i f f e r e n t  P i  t r a n s p o r t  d e f e c t s  
i n  H B D  a n d  X L H ;  t h e  m o r e  s e v e r e ,  r a c h i t i c  b o n e  d l s e a s e  
i n  X L H  p o i n t s  t o  a n  a d d i t i o n a l  d e f e c t  i n v o l v i n g  P i  
a c c e s s  t o  b o n e  i n  t h a t  d i s e a s e .  P e d i g r e e  s t u d i e s  
i n d i c a t e  t h a t  H R D  i s  n o t  X - l i n k e d ;  o t h e r w i s e  t h e  
i n h e r i t a n c e  o f  t h e  c o n d i t i o n  r e m a i n s  u n c l e a r .  


	882. HYPOPHOSPHATEMIC BONE DISEASE (HBD) OF 882 CHILDHOOD; A "NEW" ENTITY



