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Extensive metabolic and enzymatic s tud ies  i n  a pa t i en t  with 

heredi tary hepatorenal  tyrosinemia demonstrated f o r  the f i r s t  time 
a deficiency of red c e l l  and hepa t ic  g lu ta th ione  (GSH). Markedly 
decreased hepat ic  fumarylacetoacetate hydrolase a c t i v i t y  was 
measured i n  t h i s  pa t i en t  (1-16% of normal). The a c t i v i t y  of 
enzymes not involved i n  tyrosine metabolism were a l s o  measured 
i n  l i v e r  t i s sue .  Assay of mixed funct ion oxidase a c t i v i t y  
demonstrated low leve l s  of arylhydrocarbon hydroxylase and 7- 
ethoxycoumarindeethylase. This depression of mixed funct ion oxi- 
dase ac t iv i ty 'may  r e s u l t  i n  a decreased de tox i f i ca t ion  capaci ty 
of t h e  l i v e r .  Delta-amino levu l in ic  acid dehydratase (ALAD) 
a c t i v i t y  was undetectable. Succinyl acetone (4,6 d ioxohep tano ic  
a c i d ) ,  an abnormal metabolic product secondary t o  the  fumaryl- 
acetoacetate  hydrolase deficiency,  was measurable i n  serum and 
urine.  Succinyl acetone was demonstrated t o  i n h i b i t  ALAD _In_ 
v i t r o ,  as d id  the u r ine ,  plasma and red c e l l  l y s a t e s  of t h e  - 
p a t i e n t .  The decreased GSH observed i n  t h i s  condit ion may play 
a r o l e  i n  the  hepat ic  pathology and increased malignant p o t e n t i a l  
i n  t h i s  disorder .  Therefore, the decrease i n  GSH demonstrated 
i n  our pa t i en t  suggests the  p o s s i b i l i t y  of a new mode of therapy. 
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We studied t h e  e f f e c t  of 1,25(OH)2D3 on phosphate (P i )  homeo- 
s t a s i s  i n  the  H mouse, a homologue of X-linked hypophosphatemia 
i n  man. 1 ,25($2D3 (83 pg/g.day, infused subcut. x 10 days) 
produced s i g n i f i c a n t  hypercalcemia in  normal mice (1 1 .34+0.07 vs 
10.14+0.15 m /dl <0.001) and a r i s e  in  f rac t iona l  excret ion 
index of  Ca QFEIiaY (0.037'0.007 vs 0.005t0.001, p <0.001), with- 
out  s i g n i f i c a n t  a l t e r a t i o n  of serum Pi (8.94'0.46 vs 8.36'0.23 
mg/dl , NS), FEIpj (0.21'0.02 vs 0.19+0.03, NS) or  Na+-stimulated 
Pi t r anspor t  by pur i f i ed  renal brush-border membrane vesicles  
(BBMV) (844k32 vs 764'41 pmoles/mg protein. l5s ,  NS). A t  t h i s  
dose, 1,25(OH) Dg had no observable e f f e c t  in  rn l i t t e rmates .  A t  
415 pglgeday, mice experienced an increase in  serum Ca (11.25 
k0.44 vs 9.64'0.06 mg/dl, p <0.001),  FEIca (0.013+0.003 vs 0.005' 
0.001, p <0.005) and serum Pi (7.70'0.29 vs 4.35'0.15 mg/dl, p 
<0.001) but no change i n  FEIpi (0.40+0.05 vs 0.45t0.05, NS) and 
no enhancement of Na+-stimulated Pi t r anspor t  by renal BBMV 
(385'23 vs 359'50 pmol es/mg protein.  1 5s, NS) . We conclude t h a t  
1,25(OH)2D3 does not cor rec t  the  renal BBM t r anspor t  defect  in  rn mice, a t  t h e  supraphysiologic dose t h a t  improves Pi homeosta- 
s i s .  On t h e  o ther  hand, 1,25(OH)2~3 enhances ( p  < 0 . 0 2 ) . i n t e s t i -  
nal absorption of Pi i n  t h e  m m o u s e ,  thus explaining i t s  e f f e c t  
on Pi homeostasis i n  t h e  mutant phenotype of mouse and man. 

PHARMACOKINETICS AND BIOAVAILABILITY OF A SUSTAINED- 
RELEASE THEOPHYLLINE PREPARATION (THEODUR) IN CYSTIC 'Ig5 FIBROSIS (CF). Sco t t  8. Valet, Robert H.  Schwartr, 

and John G. Brooks, University of R o c h e s t e r m o T  of Medicine 
and m i r t r - t .  Ped. Rochester, New York. 

Theophyll ine (theoph,) improves lung function in some CF pa- 
t i e n t s .  Pharmacoki ne t i cs  and bi oavai l abi l i t y  of oral  theoph, a r e  
not defined f o r  these pa t i en t s .  We studied the el iminat ion of 
theoph. a f t e r  IV Aminophylline,andabsorption of sustained- 
re lease  oral  theoph.(Theodur) in  10 CF pa t i en t s  (age 10-48 y r s ) .  
Each received a bolus of aminophyll i n e  (4  mg/kg anhydrous theoph. ) 
and 10 plasma theophs.levels were measured over 8 hrs.El imination 
h a l f - l i f e  (Tlg), t o t a l  body clearance (Cl ) ,  volume of d i s t r ibu t ion  
(Vd) and area under the  concentration curve (AUCiv) were determin- 
ed.Two days l a t e r  each pa t i en t  received Theodur (7.47-11-42 nig/kg 
anhydrous theoph,) and 13  plasma theoph. l eve l s  were obtainedover 
24 hrs.AUC 0 was determinedofract ion of the  dose absorbed (bio- 
avai labi  1 i!y) was calculated (F=AUCpo/AUCi v corrected f o r  dos- 
ages)  .Mean Tk21 SD=4.45+1.58 hrs. (range 2.61-7,30) .Mean C1=87.9+ 
31.6ml/kg/hr(45.6-162.2). Mean Vd=505.8'4O07ml/kg(424.6-572.2). 
Values a r e  s i m i l a r  t o  published data  f o r  non-CF patients-Mean F= 
0.86?0,26(0.45-1,29), in  con t ras t  t o  complete absorption of  Theodur 
reported f o r  non-CF pat ientsoone pa t i en t  did not develop detect-  
able  l eve l s  un t i l  20 hrs. a f t e r  receiving Theodur but rapidly 
absorbed 96% of oral  l iqu id  theoph, 

There i s  no cons i s ten t  abnormality of theoph. d i s t r ibu t ion  o r  
el iminat ion in CF pa t i en t s .  Large inter individual  differences i n  
el iminat ion e x i s t  a s  i n  o ther  pa t i en t  groups. Absorption of  
Theodur i s  delayed o r  impaired i n  some CF pat ients .  

CALCIOTROPIC HORMONE RESPONSES IN NEONATAL 1186 HYPOMAGNESEMIA P.S. Venkataraman, R.C.  Tsang, 
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Calciotropic hormone responses i n  neonatal hypomagnesemia 
have not been reported. A 3 wk old term female in fan t  deve- 
loped hypomagnesemia (serum Mg 1.2-1.5 mg/dl ) and hypocalcemia 
(lowest serum calcium 4.1 mg%) over 2 wks. Serum parathyroid 
hormone (PTH) was 2 9 ~ 1  -Eq/ml (normal (57111 -Eq/ml ) and i nappro- 
p r ia te ly  low f o r  the  severe degree of hypocalcemia. PTH res -  
ponse t o  Mg infusion was evaluated by infusing 6 mg/kg of Mg as  
50% Mg So4 IV over 1 hr. Serum PTH rose gradually from 54 
ulEq/ml t o  63, 63, 61 and 1 2 9 ~ 1  Eq/ml a t  112, 1 ,  2, and 6 hrs .  
Urinary cyc l i c  AMP excret ion rose from 1.75-5.0 nmolefmg cre- 
a t i n i n e  before Mg t o  7.8, 11.6, 3.4, 6.3, 8.5 n molefmg c r e a t i -  
nine over the  next 6 hrs. Incremental doses of synthet ic  bovine 
PTH (1-34 fragment) resul ted in  responses in  serum Ca a t  6 h r s ;  
ACa (change in Ca r e l a t i v e  t o  con t ro l s )  a t  15 un i t s /  kg of PTH 
was 0.9 mgldl, a t  20 units/Kg 0.7 mgfdl, a t  30 units/kg 1.5 
mg/dl and a t  35 uni ts lkg 1.1 mgldl. Serum ca lc i ton in  concen- 
t r a t i o n  was <10pg/ml (normal <107pgYml). Rapid infusion of 5 
mg/kg of Ca as 10% Ca gluconate resul ted i n  a prompt ca lc i ton in  
response from <10 pg/ml t o  77, 26 and 48 pg/ml a t  +1,+3 and + 5 
mi n. Thus in  neonatal hypomagnesemi a ,  magnesium infusion re- 
su l t ed  in  increased c i rcu la t ing  PTH; end organ responses t o  PTH 
appeared t o  be i n t a c t ;  and calcium infusion e l i c i t e d  a ~ r o m ~ t  
ca lc i ton in  response. We speculate  t h a t  par t  of t h e  et iology of 
hypocal cemi a in  neonatal hypomagnesemi a i s  re1 ated t o  inappro- 
r i a t e l y  low PTH leve l s  which can be corrected with magnesium. 

A CASE OF PARTIAL, FUNCTIONAL GLUCOSE-6-PHOSPHATASE 
DEFICIENCY. N.H. White, B.I. Brown, J.P. Keatin . 
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of Ped ia t r i c s  and Biochemistry, 'S t .  Louis, Missouri. 
A 4 month old boy presented with recurrent  fever ,  poor growth, 

and hepatomegaly. Evaluation revealed elevated u r i c  acid (17 mg/ 
d l ) ,  cho les te ro l  (291 mgfdl) , t r ig lycer ides  (634 mgldl) and serum 
transaminase (SGOT=469 IU/L). Blood glucose (BG) was low (27 mg/ 
d l )  and l a c t a t e  (L) high (6.5 mM) a f t e r  a 5 hour f a s t .  Glucagon 
(0.03 mglkg) given 2 hours post prandial  r esu l t ed  i n  l i t t l e  rise 
i n  BG (93 t o  100 mg/dl), and fu r the r  e leva t ion  of L (2.5 t o  4.3 
mM). Galactose ( 1  gm/kg IV) and fructose ( 1  gm/kg p.0.) a l s o  
caused l i t t l e  r i s e  i n  BG and fu r the r  e leva t ion  of L. 

Liver biopsy revealed 4.5% glycogen content with normal enzyme 
a c t i v i t i e s  f o r  glycogenolysis and gluconeogenesis. Glucose-6- 
phosphatase a c t i v i t y  was normal i n  an aqueous homogenate (5.5 
umol/gm/min), but had a la tency of 78% i n  a sucrose homogenate 
(normal<lO%, suggesting a de fec t  i n  membrane t ransport  of 
glucose-6-phosphate. 

Feeding a glucose-containing formula every 4 hours f o r  the  
next year resu l t ed  i n  good growth and development, but l i t t l e  
reduction i n  plasma u r i c  acid o r  t r ig lycer ides ,  and no improve- . 
ment i n  plasma L or  f a s t i n g  tolerance.  H e  had in te rmi t t en t  
hypernatremia with low urinary osmolality. 

The suggested defect  i s  a p a r t i a l  def iciency of the t ransport  
component f o r  glucose-6-phosphatase located on the microsomal 
membrane. Complete deficiency r e s u l t s  i n  the c l i n i c a l  p ic tu re  of 
von Gierke's disease.  The defect  i n  t h i s  p a t i e n t  is less severe,  
but requires  a t t e n t i o n  t o  avoid hypoglycemia and poor growth. 

THYROID FUNCTION IN NEONATES OF DIABETIC MOTHERS. R. 
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In fan t s  born to  d iabe t i c  mothers have decreased a c t i v i t y  of 

many metabolic pathways which might be regulated by thyroid hor- 
mone. This study was designed t o  define thyroid function i n  neo- 
na tes  born t o  d iabe t i c  mothers, Serum TSH, T4, and T3 l e v e l s  
were measured i n  19 term in fan t s  of d i a b e t i c  mothers and i n  7 
normal term babies a t  2,12,24, and 72 h rs .  of age, a s  well a s  i n  
maternal and cord se ra .  Mean TSH l e v e l s  did not d i f f e r  between 
d iabe t i c  and normal mothers o r  in fan t s .  Resul ts  a r e  expressed a s  
mean + SEM. 

T4 (!~g/dl) T3 (ngldl)  
normal - diabe t i c  - normal d iabe t i c  

Mat 13.2'1.2 ** 9.4'0.7 227'15 *** 167+11 -. -- 
Cord 11.9f1.0 10.2t0.7 104'34 * 57' 5 

2 h r  16.5'0.9 14.0'0.9 344'46 ** 212'24 
1 2  hr 20.3'3.0 * 15.2'0.8 309'61 216'20 
24 hr 18.8'3.0 17.4'0.5 313'65 * 221'13 
72 h r  18.1'1.4 16.9'1.2 235'19 184'17 

*p<O. 05 **p<O. 02 ***p<O. 005 
Maternal T4 and T3 l e v e l s  a r e  decreased a t  del ivery i n  diabet-  

i c s  a s  compared to  normals. Neonates of d iabe t i cs  have s i g n i f i -  
can t ly  decreased serum l e v e l s  of T3, suggesting decreased gland 
sec re t ion  o r  peripheral  synthesis .  These da ta  lead to  the spec- 
u la t ion  tha t  decreased thyroid hormone leve l s  may explain some 
metabolic a l t e r a t i o n s  seen i n  neonates born t o  d iabe t i c  mothers. 
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