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a t r i c s  & Radioloqv. D a l l a s .  Texas 
To a s s e s s  p o t e n t i a l  s k e c t a l  muscle changes of  h igh  energy  

phosphate  compounds and i n o r g a n i c  phosphate  (P)  i n  e a r l y  c h i l d -  
hood r i c k e t s ,  a non- invas ive  b u t  d i r e c t  e s t i m a t e  of  t h e  r e l a t i v e  
c o n c e n t r a t i o n s  i n  gas t rocnemius  muscle of  P,  p h o s p h o c r e a t i n e  
(PCr) .  & a d e n o s i n e  t r i  hosphate  (ATP) was measured by magnet ic  
resonance  s p e c t r o s c o p y  PMRS) i n  an  i n f a n t ,  age  1 0  months. He had 
g e n e r a l i z e d  weakness and low serum P (3.5mgIdl)  and Ca (6.711191 
d l ) .  Therapy was begun w i t h  v i t a m i n  D & d i e t a r y  P & Ca, and 
weekly 31-P MRS s p e c t r a  were o b t a i n e d  i n  an Oxford 30 cm, 1.9T 
magnet. I n i t i a l l y ,  PCr was approximate ly  50% reduced compared t o  
t h a t  i n  gas t rocnemius  o f  a normal 6-month i n f a n t .  T i s s u e  P, PCr 
& ATP g r a d u a l l y  normal ized ,  preceding  r e t u r n  of  serum P & Ca t o  
normal.  Data below a r e  serum ( S e r )  v a l u e s ,  & t i s s u e  peak h e i g h t s  
(mm) and oeak h e i a h t  r a t i o :  
week ' P PC; E ATP PCr/ATP-B S e r  Ca S e r  P 
1 1 W 51 5 . 1 5  K T i K i l d l  3 . 7 d l  
2 8 9 5  72 3 .91  5.0 4.2 
3 25 104 85  5.79 6.9 3 .4  

Cont ro l  3 1  8 3  69 8 . 3 8  (10 .5)  (5 .6)  
Funct ional  muscle t o n e  & s t r e n g t h  g r a d u a l l y  improved i n  con- 

cordance  w i t h  MRS s p e c t r a l  r e t u r n  t o  a normal p a t t e r n .  High 
energy  phosphate  d e p l e t i o n  may e x p l a i n  t h e  hypotonia  of r i c k e t s .  
bIRS may u n i q u e l y  a l l o w  d e f i n i t i o n  of  i n d i v i d u a l  muscle phosphorus 
components o v e r  t ime.  

USE OF AN INTRACRANIAL PRESSURE irWITOR IN CEREBRAL 
EDEMA CCNPLICATING DIABETIC KETOACICOSIS. I a n  %rant, 1028 Michael A. Bressack ,  Ron G. Rosenfe ld ,  Raymond L. 
H i n t z ,  hrrell  M. Wilson. S t a n f o r d  U n i v e r s i t y  School  
o f  Medicine,  S t a n f o r d  U n i v e r s i t y  H o s p i t a l ,  Department 
o f  P e d i a t r i c s ,  S t a n f o r d ,  CA. 

C e r e b r a l  edema(CE) is a f r e q u e n t l y  f a t a l  c a n p l i c a t i o n  of  d i a -  
k t i c  ketoac idos is (DKA) i n  c h i l d r e n .  W e  d e s c r i b e  the u s e  o f  a n  
i n t r a c r a n i a l  p r e s s u r e ( 1 C P )  m n i t o r  i n  the management o f  CE i n  a 3 
y e a r  old g i r l  w i t h  DKA who was s u c c e s s f u l l y  t r e a t e d  f o r  g l u c o s e  
and e l e c t r o l y t e  derangements  by c o n v e n t i o n a l  f l u i d  t h e r a p y  a n d  IV 
low-dose i n s u l i n ,  b u t  d e t e r i o r a t e d  n e u r o l o g i c a l l y .  She  k c a m e  co- 
mtose, b r a d y c a r d i c ,  and  h y p e r t e n s i v e .  Head CT d i s c l o s e d  CE and 
an ICP m n i t o r  was placed .  She was treated by f l u i d  r e s t r i c t i o n  
a n d  r e c e i v e d  5 i n f u s i o n s  o f  m i t o 1 ( 3 0 0 m g / k g / d o s e )  f o r  ICP>20 
torr n o t  r e l i e v e d  by s e d a t i o n ,  which were f o l l o w e d  by r a p i d  i m -  
provement i n  c l i n i c a l  s t a t u s  and ICP. The mean change i n  ICP i n  
the h o u r  a f t e r  m n n i t o l  was -10.7 t o r r ( r a n g e  -4 to -21 ). The pa- 
t i e n t  r e c o v e r e d  w i t h o u t  n e u r o l o g i c a l  s e q u e l a e .  I n t e r e s t i n g l y ,  
c l i n i c a l  s i g n s  d i d  n o t  a d e q u a t e l y  p r e d i c t  when 18 was danger-  
o u s l y  h igh .  Although the c o r r e l a t i o n  between Glasgow coma score 
(3-deepest -, 1 5 - n o m l )  and  ICP was s t a t i s t i c a l l y  s i g n i f i c a n t  
(r=-.52,p<.01),  a score o f  7 ,  f o r  example,  was a s s o c i a t e d  w i t h  
ICPs r a n g i n g  f rcm 1 0  to 30 torr. N e i t h e r  p u l s e  n o r  BP was a cli- 
n i c a l l y  or s t a t i s t i c a l l y  s i g n i f i c a n t  p r e d i c t o r  o f  ICP(r=.29, p, 
O.l ;r=.12,p>0.1,  r e s p e c t i v e l y ) .  S i n c e  t h e  p a t h o g e n e s i s  a n d  ther- 
a p y  o f  t h i s  lethal c o n d i t i o n  are c o n t r o v e r s i a l ,  and  our d a t a  i n -  
d i c a t e  t h a t  c l i n i c a l  s i g n s  are i n a d e q u a t e  p r e d i c t o r s  o f  e l e v a t e d  
ICP, the u s e  o f  a n  ICE' m o n i t o r  c a n  r e d u c e  u n c e r t a i n t y  when 
managing t h i s  c a n p l i c a t i o n  o f  DKA. 

A NOVEL METABOLIC PATlIWAY FOR 25-HYDROXYVITAMIN D, I N  
A MAMMALIAN KIDNEY. Satyanaravana  C .  Reddy - 
Kou-YI Tsern  Rahul Ra B r i a n  DeCosta Michael F. a1029 Hol ick .  CIIR!'at Cleve .Yi le t ro  Gen. ~ o s p :  and VA Med. - 
C t r . ,  Dents.  of Peds and P h a r m a c o l o ~ y ,  Cleveland ,  OR 
and Human N u t r i t i o n  Research C e n t e r  a t  T u f t s  Univ. ,  

Bos ton ,  MA, (Soor'. by R. ! f a r s h a l l )  .Two new m e t a b o l i t e s  o f  v i t a m i n  
D2 were produced by p e r f u s i n g  k i d n e y s ,  i s o l a t e d  from D - s u f f i c i e n t  
normocalcemic r a t s  w i t h  pharmacologica l  c o n c e n t r a t i o n  ( 2 x 1 0 - 6 ~ )  of  
25-hydroxyvitamin D2 [ 25(OH)D2 I .  They were i s o l a t e d  and n u r i f i e d  
from t h e  l i p i d  e x t r a c t  of  t h e  p e r f u s a t e  us in^ h i g h  performance 
1.iquid chromotograpliy. By means of  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r -  
ophotometry ,  mass s p e c t r o n e t r y  and s p e c i f i c  chemica l  r e a c t i o n s ,  
t h e  new m e t a b o l i t e s  were i d e n t i f i e d  a s  24,25,28-trihydroxyvitamin 
D [ 24,25,28(0H) D 1 and 24,25,26-trihydroxyvitamin D [ 24,25,26 2 ( 6 ~ )  D I .  Along3w$th t h e  two new m e t a b o l i t e s  24,25-dlhydroxyvit-  
a rn in3~ '  [ 24,25(OH)2D2 1 was i s o l a t e d  and i t  was a l s o  demonst ra ted  
t h a t  t i e  two new m e t a b o l i t e s  were formed from 24,25(0H) D2.  Thus, 
o u r  r e s u l t s  i n d i c a t e  t h a t  25(011)D2 is  f i r s t  h y d r o x y l a t e %  a t  C-24 
t o  form 24,25(0H) D which i s  t h e n  f u r t h e r  hydroxyla ted  a t  C-28 
and C-26 t o  form 34f25 , ~ ~ ( o H ) ~ D ~  and 24,25,26(011) 3D2 r e s p e c t i v e l y .  
I n  o r d e r  t o  demonst ra te  t h e  format ion  of  t h e  new m e t a b o l i t e s  
under  p h y s i o l o g i c a l  c o n d i t i o n s ,  3 ~ - ~ ~ ( o H ) D  was b i o l o g i c a l l y  pro- 
duced by p e r f u s i n g  l i v e r s  i s o l a t e d  from D - i e f i c i e n t  r a t s  w i t h  
3 ~ - v i t a m i n  D2 (15Ci/mniol). Using 3 ~ - 2 5 ( 0 1 1 ) ~ ~ ,  we demonst ra ted  t h e  
format ion  of  t h e  new m e t a b o l i t e s  when a c o n c e n t r a t i o n  o f  25(OH)D2 
a s  low a s  (8x10-'OM) was used a s  t h e  s u b s t r a t e .  Thus o u r  s t u d y  
d e s c r i b e s  f o r  t h e  f i r s t  t i m e ,  a n o v e l  m e t a b o l i c  pathway f o r  25(OH) 
D i n  a mammalian k idney  under p h y s i o l o p i c a l  c o n d i t i o n s .  2 

AMMONIUM SULFATE OECREASESTHE INHIBITORY EFFECT OF ATP ON 
LUNQ PHOSPHOFRUCTOKIMSE (PFK) ACTIVITY. Gerald T. Reinersrnan 
pgd Robert E. Kimura (Spons by 0. Chan ).U of Utah, Selt Lake City, UT. 

Significant aerobic lactate production and glutamine oxidation mur 
in developing rat lung and intestine. In intestine, the inhibitwy effect 
of ATP on PFK hes been reported to be eliminsted by the presence of 

NH4+, an end product of glutamine oxidetion. The association between aerobic lactate 

praduction and glutamine widation ma/ be mediated by diva t ion  of PFK by NHqt 
despite the p r e s m  of high ATP ~ssociated with aerobic conditions. In order to 
determine if lung PFK is mntrolled in a similar manner we cumpared the effect of NH4+ 
on developinp rat lung end intestine PFK activity in the presence of 2 mM ATP. PFK 
activity ww determined M particle free tissue homcgsnelm by meswring the 
disappearance of W H  In the presence of 2 mM fructose-6-phosphate, 2 mM ATP, and 
excess eldol-, alpha-glycerol phosphate dehydraansse, end t r i m  phosphate 
isomer- at 270and pHB.O. PFK activity is  expressed ss pmolrx fructosa-6- 
phmphete utlllzed/mln/(yam wet tissue. Data are mean&sd,nl4. 
LUNO MK: ADULT SUCKLING) PUP 
(NH&S04 PFK X of maxlmel act PFK X of maxlmal act 
0 mM 1.31t0.40 2 7 t 6  1.58t0.48 2 8 i 6  
lOmM 4.96t  1.03 100 4.64t 1.22 100 
JEJUNAL MUCOSA 

0 mM 0.7i0.2 8 i 2  0.6t0.2 6 t 2  
I 0  mM 12.5i4.4 100 11.4i1.0 
(NH&S04 stimulated lung PFK activity in the prasenat of 2 mM ATP by 3.7 fold 
mmpared to 18  fold for intestinal PFK activity. T h  w s  no d i f f e r m  betwen 
suckling end adult rats for either lung or intestinal PFK. This suglests that there msy 
be an asmiation between aerobic lactate production a glut mine oxidetion in 
developing rat lunp 

MITOCHONDRIAL NADH-CoQ OXIDOREDUCTASE (COMPLEX I )  
DEFICIENCY I N  MAN. Will iam J. Rhead, Brad A. Amendt, ?lo31 Cheryl  Creenberg ,  and Frances  Booth. Dept. of 
P e d i a t r i c s ,  Univ. of Iowa C i t y ,  I A .  and Depts .  of 
P e d i a t r i c s  and C h i l d  H e a l t h ,  Univ. of Manitoba,  
Winnipeg, Man. 

Two b r o t h e r s ,  aged 11 and 13 y e a r s ,  have s e i z u r e s ,  growth and 
developmenta l  d e l a y  and i n t e l l e c t u a l  r e g r e s s i o n .  P h y s i c a l  
f i n d i n g s  i n c l u d e  mi ld  f a c i a l c o a r s e n e s s , b i l a t e r a l  p t o s i s ,  s e n s o r -  
i n e u r a l  h e a r i n g  l o s s ,  hypotonia ,  weakness,  i n c o o r d i n a t i o n ,  and 
h y p o r e f l e x i a .  T h e i r  mother h a s  l a t e  o n s e t  s e n s o r i n e u r a l  h e a r i n g  
l o s s  but  i s  o t h e r w i s e  normal.  Abnormal l a b o r a t o r y  r e s u l t s  
i n c l u d e  e l e v a t e d  plasma and CSF a l a n i n e  and l a c t a t e  (4-6mM), low 
d i b a s i c  and n e u t r a l  amino a c i d s  and mild c e r e b r a l  a t r o p h y ;  muscle 
from t h e  younger boy c o n t a i n s  ragged red  f i b e r s .  L a c t a t e  t o  
p y r u v a t e  r a t i o s  i n  f i b r o b l a s t s  i n c u b a t e d  w i t h  g l u c o s e  were normal 
(Dr. B r i a n  Robinson).  Dr. Thomas P e r r y  of Vancouver h a s  r u l e d  
o u t  l y s i n u r i c  p r o t e i r ~  i n t o l e r a n c e  o r  r e n a l  t u b u l a r  d y s f u n c t i o n .  
I n  t h e  younger boy ' s  f i b r o b l a s t  mi tochondr ia ,  ATP s y n t h e s i s  w i t h  
p y r u v a t e  and m a l a t e  was u n d e t e c t a b l e  ( < I %  of c o n t r o l )  and w i t h  
s u c c i n a t e ,  70% of c o n t r o l ,  s u g g e s t i n g  d e f i c i e n t  a c t i v i t y  of  
Complex I of t h e  e l e c t r o n  t r a n s p o r t  c h a i n .  I n  a n o t h e r  c h i l d  w i t h  
h y p o t o n i a ,  n e c r o t i c  l e s i o n s  of t h e  c e r e b r a l  c o r t e x ,  hepatomegaly 
w i t h  s e v e r e  f a t t y  change, l a c t i c  a c i d o s i s  and e a r l y  d e a t h ,  we 
found Complex I a c t i v i t y  t o  be 20% of c o n t r o l ,  a s  d i d  Dr. Robin- 
s o n .  These p a t i e n t s  demonst ra te  t h e  c l i n i c a l  and b iochemica l  
h e t e r o g e n e i t y  of d i s o r d e r s  i n v o l v i n g  t h e  e l e c t r o n  t r a n s p o r t  
c h a i n  i n  man and t h e  u t i l i t y  of mi tochondr ia1  s t u d i e s  i n  
f i b r o b l a s t s .  

S J ~ G R E N - L A R S S O N  SYYDROME ( S L S ) :  DEFICIENT 
FATTY ALCOHOL: NAD OXIDOREDUCTASE ( F A O )  a1032 ACTIVITY IN CULTURED FIBROBLASTS.  
W~lliam B . Rizzo ,  A n d r e a  L .  Dammann, D e b r a  C r a f t .  
( S p o n .  b y  K a r l  S .  R o t h ) .  Med Coll VA, D e p t s  
of P e d i a t r i c s  a n d  Human G e n e t i c s ,  Richmond,  VA 

We i n v e s t i g a t e d  l i p i d  metabolism i n  c u l t u r e d  s k i n  f i b r o b l a s t s  
f r o m  S L S  p a t i e n t s  a n d  normal  c o n t r o l s .  I n t a c t  S L S  f i b r o b l a s t s  
i n c u b a t e d  i n  t h e  p r e s e n c e  of 14C-palmitate a c c u m u l a t e d  more  
r a d i o a c t i v e  h e x a d e c a n o l  (HD) t h a n  normal ,  w h e r e a s  i n c o r p -  
o r a t i o n  of r a d i o a c t i v i t y  i n t o  o t h e r  n e u t r a l  l i p i d s  a n d  p h o s p h o -  
l i p i d s  w a s  u n a l t e r e d .  T h e  r a t e  of HD s y n t h e s i s  a n d  i t s  u t i l i -  
za t ion  f o r  g l y c e r o l  e t h e r  s y n t h e s i s  w e r e  normal  i n  S L S  ce l l s .  
T h e  i n t r a c e l l u l a r  half-l ife of r a d i o a c t i v e  HD l o a d e d  i n t o  S L S  
f i b r o b l a s t s  w a s  70  m i n u t e s  c o m p a r e d  t o  15 m i n u t e s  i n  n o r m a l  
c e l l s .  Oxida t ion  of HD t o  f a t t y  a c i d  w a s  d e c r e a s e d  i n  i n t a c t  
S L S  f i b r o b l a s t s  t o  12-32% of normal .  T o t a l  F A 0  a c t i v i t y ,  t h e  
e n z y m e  c a t a l y z i n g  t h i s  r e a c t i o n ,  i n  normal  ce l l s  w a s  59 .8  5 
1 4 . 8  p m o l l m i n l m g  p r o t e i n  ( r a n g e  36.6-79.6,  n=9)  a n d  7 . 8  3 . 8  
p m o l l m i n l m g  ( r a n g e  4.3-13.1,  n = 4 )  i n  S L S  ce l l s .  F A 0  i s  
p a r t i a l l y  i n h i b i t e d  b y  palmitoyl CoA. Palmitoyl CoA-inhib i tab le  
F A 0  a c t i v i t y  w a s  d e c r e a s e d  i n  S L S  f i b r o b l a s t s  t o  1% of normal  
(normal :  32 .4  8 . 3  p m o l l m i n l m g  p r o t e i n ;  SLS: 0 .4  2 0 . 7  
pmol lmin  I m g )  . F i b r o b l a s t s  f r o m  t w o  S L S  h e t e r o z y g o t e s  h a d  
i n t e r m e d i a t e  l e v e l s  (46%;48%) of F A 0  a c t i v i t y .  F A 0  w a s  normal  
i n  ce l l s  f r o m  p a t i e n t s  w i t h  X- l inked  i c h t h y o s i s ,  mul t ip le  s u l f a -  
t a s e  d e f i c i e n c y  a n d  R e f s u m  d i s e a s e .  T h e s e  s t u d i e s  s u g g e s t  
t h a t  S L S  i s  d u e  t o  F A 0  d e f i c i e n c y .  
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