
871 BONE DYNAMICS AND MINERAL METABOLISM IN A PATIENT 1 WITH TURNER SYNDROME AN0 A CRANIOPHARYNGIOMA 
TREATED WITH GROWTH HORMONE. O.C. Leach, and L. Weiss. Henry 
Ford Hosp i t a l ,  Department o f  P e d i a t r i c s ,  D e t r o i t ,  Michigan. 

Treph ine b iopsy o f  t e t r a c y c l i n e  l a b e l e d  bone, p a r a t h y r o i d  
hormone l e v e l s  and bone dens i tometry  us ing  photon absorp- 
t i o m e t r y  were accomplished i n  a  14-year -o ld  g i r l  w i t h  45,X 
karyotype who a l s o  has a  craniopharyngioma. A t  t he  t ime  o f  
t he  i n i t i a l  s t ud ies ,  she was t a k i n g  replacement h y d r o c o r t i -  
sone, 10mg. every  morning and 5mg. a t  n i g h t  and 150mcg. o f  
Thyrox ine d a i l y .  The c e l l  and t i s s u e  l e v e l  dynamics o f  bone 
remode l l i ng  were e leva ted  and s l i g h t l y  above normal compat ib le  
w i t h  h i g h  t u rnove r  bone. I n  r e t r o s p e c t  t h i s  may have been 
r e l a t e d  t o  t h e  s l i g h t l y  h i g h  t h y r o x i n e  replacement dose. 
Fo l l ow ing  e i g h t  months o f  growth hormone t reatment ,  t h e  
dynamics showed f u r t h e r  i nc rease  i n  bone a c t i v i t y  a t  bo th  
t he  havers ian and endos tea l - co r t i ca l  sur faces.  The t h y r o x i n e  
replacement remained constant .  She grew t h r e e  inches, whereas 
she had p r e v i o u s l y  o n l y  grown 4 i n c h  pe r  yea r .  The para- 
t h y r o i d  hormone l e v e l s  d i d  n o t  change s i g n i f i c a n t l y .  The 
bone dens i tometry  was 7 s tandard dev ia t i ons  below normal f o r  
age and sex and d i d  n o t  change s i g n i f i c a n t l y  w i t h  t reatment .  

CALCIUM DYNAMICS IN INFANCY. Mar 0. Lim, ames W. 
Hansen. Larry Moore, and Kevin Roiman (Sponi by 
Harvey Sharp) NICHD, NIH, Bethesda, Md. and Center 

for Analytical Chemistry, NBS, Gaithersburg, Maryland. 
Calcium (Ca) disorders and therapeutic effectiveness can be 

assessed by measurements of bone dynamics using stable tracer me- 
thods. A pulse of IV Ca-46 is followed by a 9-15 day continuous 
feeding of Ca-48. Ca isotopic abundances in serum, urine, and 
feces are determined by thermoionization mass spectrometry (0.5% 
precision). Kinetic parameters (mg/kg/d) are calculated by non- 
linear, weighted least squares analysis and growth is compensated 
for by using expanding pool sizes. Two infants (Inf.) had Ca 
turnover rates 12 times that of a control adult (Ad); bone Ca 
deposition (vo+) and resorption (v ) were determined with 2 to 
5% precision. Two infants with osfeogenesis imperfecta (01) were 
studied before (B) and while taking ascorbic acid ( C ) .  

Ilnf ant 

I (B) 2 8 3 62 5 7 
28 1 31 41 (significant loss 

Inf show excessive endogenous fecal (vf) to urinary (v ) Ca 
xcretion as compared to adults, suggesting a major role For vf 

Ca balance in Inf. An Inf with 01 had similar Ca 
ynamics except for a decrease in bone Ca fluxes. Ascorbic acid 

s suggested for clinical use, had no effect on bone calcium 
balance. I 

INSULIN RECEPTORS I N  CYSTIC FIBROSIS (CF) : INCREASE 
I N  RECEPTOR NUMBER MAY EXPLAIN INSULIN SENSITIVITY. 
Barbara M. Lippe. Naomi D. Neufeld, M a r i l y n  Sco t t ,  
Kaplan. UCLA School o f  Medicine, Department of 

e d i a t r i c s ,  Los Angeles. 
S p e c i f i c  1251 i n s u l i n  b i n d i n q  t o  c i r c u l a t i n q  monocytes was 

s tud ied  i n  a  group o f  13 w i t h  CF, 4  o f  whom were i n s u l i  
dependent. Nine un t rea ted  p a t i e n t s  had m i l d  carbohydrate  i n t o 1  - 
erance i n  response t o  o r a l  glucose as compared t o  c o n t r o l s  (201f 
26mg/dl vs.103f6 MfSEm a t  2h; 144*26 vs.92*5 a t  3h). The peak i n  
s u l i n  response was delayed t o  2 hours i n  CF and lower  than t h e  
one hour peak o f  normals (44mIU/ml vs.66mIU/ml). Ca l cu la ted  i n -  
s u l  inogen ic  index, I 1  (ZAinsul in/ZAglucose) was lower  f o r  CF t h a ~  
c o n t r o l s  (0.21f0.05 vs.D.37fD.04 p<0.01), i n d i c a t i n g  enhanced 
i n s u l i n  s e n s i t i v i t y .  Scatchard a n a l y s i s  o f  i n s u l i n  b i n d i n g  r e -  
vealed a  marked increase i n  recep to r  s i t e s  i n  un t rea ted  CF pa- 
t i e n t s  as compared t o  c o n t r o l s ;  44,000 s i t e s l c e l l  vs. 25,000 
s i t e s / c e l l .  S p e c i f i c  i n s u l i n  b l n d i n g  a t  t r a c e r  concen t ra t i ons  
(0.3nglml) was lower  i n  CF 3.14% vs.5.14%, and t h e  c a l c u l a t e d  
a f f i n i t y  cons tan t  f o r  b i n d i n g  (Ke) was reduced, 0 . 8 ~ 1 0 8  W-1 vs. 
2 . 5 ~ 1 0 8  M-1. I n s u l i n  t r e a t e d  p a t i e n t s  d i d  n o t  have lower  recep- 
t o r  numbers o r  a l t e r e d  a f f i n i t y  as compared t o  t he  unt reated.  
Thus 1 )  i n  CF d imin ished i n s u l i n  s e c r e t i o n  i s  assoc ia ted w i t h  an 
increased number o f  r ecep to r  s i t e s  2 )  increased b i n d i n g  s i t e s  
would e x p l a i n  s e n s i t i v i t y  t o  endogenous i n s u l i n ,  as demonstrated 
by t he  decreased I 1  as w e l l  as t o  exogenous i n s u l i n  ( r epo r ted  by 
o thers)  3)  t he  consequences o f  t h e  s u b s t a n t i a l  increase i n  recep- 
t o r  number may be o f f s e t  somewhat by reduced recep to r  a f f i n i t y .  

ZINC THERAPY IN MANNOSIDOSIS. Ira T. Lott, 875 . 1 Richard Dickersin, Ann B. Dvorak, and Edwin H. ,+ Kolodny. (Spon. by Aubrey Milunsky) Harvard 
Medlcal School, E. Kennedy Shriver Center. Massachusetts Gen. 
Hosp., Depts. of Neurology and Pathology, Boston. 

Our previous observation that ZnSOq, added in vitro, both 
stimulated and stabilized residual leukocyte acidic a-mannosi- 
dase activity in two patients (Arch. Neurol. 34, 45, 1977) 
prompted a therapeutic trial of the metal. Oral ZnSOq in doses 
ranging from 13-45 mg/kg over a 12-week period raised serum Zn 
levels to a maximum of twice normal. Average leukocyte acid 
a-mannosidase activity during the treatment period ranged from 
2-5% of control values, showing no significant difference from 
baseline levels. No treatment related change occurred in the 1 
band thin layer chromatographic profile of mannose containing 
neutral oligosaccharides excreted in a 24-hour urine. Because 
Zn is known to have a high affinity for tissue uptake, 1 ml con 
taining 10 mg ZnSO4 was injected into the gingiva of patient 1, 
which had become hyperplastic with PAS-positive storage materia 
A control site was injected with an equal volume of saline. 
Biopsies before and one month after the injections showed no 
change in the ultrastructural characteristics of membrane bound 
cytoplasmic vacuoles. 'Ihe Zn injected tissue had a moderately 
increased amount of collagenous stroma, which was not seen in 
either the saline or pre-injection controls. This may reflect 
a positive effect on wound healing. Otherwise, ZnSOq does not 
appear to have specific therapeutic efficacy in ameliorating 
storage material in mannosidosis under the above conditions. 

SPONTANEOUS TRANSFORMATION OF CULTURED SKIN FIBRO- 
- 

BLASTS INTO OsTEoBLAsTs IN A CASE OF DYsPLAsTIc INTRA.. 
DERMAL CALCIFICATION. Mary 0. Lim, Anil B. Mukherjee - .  

ean DeB. Butler, Ste hen B. Dot , Itzhak Binderman, 
nd James W. Hansen (PSpon. by Jo:eph D. Schulman) , NICHD, NIDR, 
nd NCI, NIH, Bethesda, Maryland If-- slnina~o rage  of s~ontaneous d~splastic intradermal calcifica- . . - - - - - - . - - r - ~ ~ ~  - . . 
tion was identified in a 14 month old child. She presented with 

a rash at birth which evolved to generalized calcified nodules 
and plaques. Extensive investigation ruled out known causes of 
dystrophic calcification. Skin biopsy revealed osteoblast-like 
cells (OB) surrounding an osteoid layer at the surface of dys- 
plastic woven bone containing osteocytes (OC). Electron micro- 

scopy (EM) showed that the OB more closely resembled fibroblasts 
and the OC appeared to be non-functional. Alkaline phosphatase 

(AP) was identified by EM techniques in the outer surface of the 
fibroblast cell membrane 5 microns from the mineralizing front 01 
fibrous bone and along collagen fibers. X-ray microanalysis of 

the woven bone revealed mineral composition (Ca 41%; P 19%) 
similar to notmal bonehut less dense. Skin fibroblasts in vitra 

of Concanavolin A (Con A) stimulated lymphocytes was decreased 
in cells from D.S. patients. Increased polyamine content or syn. 
thesis has been associated with increased rates of growth in a 
number of tissues in many animal species. Down's syndrome fibro, 
blasts have a lengthened doubling time and PHA stimulated lympho. 
cytes have decreased DNA polymerase activity and 3H thymidine up. 
take. Lymphocytes were isolated and cultured in RPMI-16 media 
with 15% v/v autologous plasma for 4 or 5 days in presence or ab. 
sence of Con A. Polyamines were extracted, quantitated with an 
amino acid analyzer and the net increase between non-Con A and 
Con A stimulated lymphocytes compared in D.S. and control sub- 


	871 BONE DYNAMICS AND MINERAL METABOLISM IN A PATIENT WITH TURNER SYNDROME AND A CRANIOPHARYNGIOMA TREATED WITH GROWTH HORMONE

