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Tampa, F l o r i d a .  Sponsored by Lewis A.  B a r n e s s .  
The impor tance  o f  good g lycemic  c o n t r o l  i s  t h e  presumed p r e -  

v e n t i o n  o f  t h e  l o n g  te rm s e q u e l a  o f  d l a b e t e s .  S o r b i t o l  i s  t h e  
p r o d u c t  o f  an i n s u l i n - i n d e p e n d e n t  pathway of c a r b o h y d r a t e  metab- 
o l i s m  t h a t  h a s  been i m p l i c a t e d  a s  etiologic i n  t h e  c o m p l i c a t i o n s  
of d i a b e t e s .  The p o l y o l  pathway producing  s o r b i t o l  is a c t i v e  i n  
human e r y t h r o c y t e s .  F a s t i n g  b lood  samples  were c o l l e c t e d  from 
62 c h i l d r e n  w i t h  d l a b e t e s .  Serum g l u c o s e  and r e d  c e l l  s o r b i t o l  
were measured by s p e c i f i c  enzymat ic  a s s a y s .  Hemoglobin A l C  was 
measured s p e c t r o p h o t o m e t r i c a l l y  a f t e r  column s e p a r a t i o n  on  Bio- 
Rex 70. R e s u l t s :  

Glucose  mg/dl S o r b i t o l  mM/gm Hb HbAlc % o f  T o t a l  
C o n t r o l  8 2 . 0 t  4 . 8  ( 1 0 )  10 .0f  5 .8  ( 1 0 )  3.0'1.7 (10)  
D i a b e t i c  64 .7f15 .7  (10)  14.9'10.8 (10)  8 . 1 t 3 . 5  (10)  

1 6 3 . 9 i 2 2 . 5  ( 1 9 )  2 2 . 5 i 1 4 . 9  (19)  1 0 . 4 f 3 . 2  ( 1 9 )  
2 5 8 . 7 t 3 0 . 8  (19)  3 4 . 8 t 2 5 . 9  ( 1 9 )  1 2 . 4 i 2 . 3  (19)  
349 .4 i39 .0  (14)  38 7 t 2 3 . 9  (14) 1 2 . 5 t 2 . 5  (14)  

The c o r r e l a t i o n  o f  f a s t i n g  g l u c o s e  and s o r b i t o l  was s i g n i f i c a n t .  
r=0 .26p<.05 .  The c o r r e l a t i o n  o f  f a s t i n g  g l u c o s e  & HbAlc was n o t  
s i g n i f i c a n t  r = 0 . 1 .  E l e v a t e d  HbAlc i n  v i v o  r e m a i n s  unchanged 
a f t e r  24 h r s .  of  g l u c o s e  c o n c e n t r a t i o n s  <150 mg/dl b u t  s o r b i t o l  
c o n c e n t r a t i o n s  r e f l e c t  h o u r l y  changes  i n  g l u c o s e  c o n c e n t r a t i o n .  
RBC s o r b i t o l  d i r e c t l y  q u a n t i t a t e s  a  m e d i a t o r  o f  c e l l u l a r  p a t h o l -  
ogy i n  d l a b e t e s  a s  it r e f l e c t s  t h e  mean b lood  g l u c o s e  l e v e l s .  RB( 
S o r b i t o l  i s  t h e r e f o r e  t h e  most u s e f u l  i n d i c a t o r  o f  e f f e c t i v e  

Hypertriiodothyroninemia (hyper-T3) was noted i n  2  hypothy- 
r o i d  c h i l d r e n  t r e a t e d  w i t h  des iccated t h y r o i d  (Abbassi and 
A ld ige,  J. Ped. 90:298, 1977). We have a l s o  observed t h i s  i n  6  
hypo thy ro id  p a t i e n t s  r e c e i v i n g  t h y r o g l o b u l i n  (P ro lo i d r ) .  T3 by 
RIA and T4 by RIA o r  CPB were measured i n  2  boys and a  g i r l  w i t b  
g o i t r o u s  hypothyro id ism (ages 7, 16 and 12 yea rs ) ,  i n  a  c r yp to -  
t h y r o i d  boy (age 15) ,  i n  a  woman w i t h  congen i t a l  a thy reos i s  
(age 23) and i n  a  g i r l  w i t h  hypothyro id ism secondary t o  t h y r o i d -  
i t i s .  Therapy had been i n  progress a t  l e a s t  3  months, and i n  3 
cases f o r  as l o n g  as 7  years  when hyper-T3 was observed. Four 
p a t i e n t s  showed above normal l e v e l s  o f  serum T3 when T4 values 
were below normal. A  va lue o f  T3 i n  excess o f  400 ng/d l  (beyond 
range o f  h i ghes t  standard, w i t h  N-97-217) was found i n  t he  womar 
w i t h  congen i t a l  a thy reos i s ;  serum T4 was normal. C l i n i c a l  e v a l -  
u a t i o n  revea led no f i n d i n g s  a t t r i b u t a b l e  t o  excess o f  t h y r o i d  
hormones except s l i g h t  nervousness o r  t r a n s i t o r y  heat  i n t o l e r -  
ance. I n  2  p a t i e n t s  s u b s t i t u t i o n  o f  l evo thy rox ine  f o r  t hy ro -  
g l o b u l i n  therapy has been assoc ia ted w i t h  a  f a l l  o f  serum T3 
values t o  normal.  I t  has been es tab l i shed  t h a t  serum T3 l e v e l s  
i n  c h i l d r e n  a re  h i g h e r  t han  i n  a d u l t s  (F i she r  e t  a l . ,  JCEM 
45:191, 1977), b u t  t he  hyper-T3 values we have observed a re  
above t h i s  range. It i s  as y e t  unknown i f  the  hyper-T3 o f  these 
p a t i e n t s  i s  due t o  T3 l o a d  from the  t h y r o g l o b u l i n  medicat ion o r  

/ i s  an endogenous pe r i phe ra l  monodeiodinat ion o f  T4. 
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The e t i o l o g y  of t h e  g e n i t a l  a n o m a l i e s  i n  two u n r e l a t e d  teen-  
a g e r s  w i t h  male pseudohermaphrodi t i sm and r e n a l  d i s e a s e  h a s  been 
i n v e s t i g a t e d .  P a t i e n t  A ,  15-5/12 y e a r  o l d  XY b l a c k ,  h a s  s t a g e  5  
p u b i c  h a i r ,  p e r i n e a l  h y p o s p a d i u s ,  3  c c  f i r m  descended  r i g h t  
t e s t i s ,  undescended l e f t  t e s t i s ,  1 2  cm p h a l l u s  w i t h  c o r d a e ,  and 
f o c a l  segmenta l  g l o m e r u l o n e p h r i t i s .  P a t i e n t  B, 13-2/12 y e a r  o l d  
XI w h i t e ,  showed s t a g e  2 p u b i c  h a i r ,  lo h y p o s p a d i u s ,  6  cm 
p h a l l u s ,  b i l a t e r a l l y  undescended t e s t e s ,  l e f t  r e n a l  a g e n e s i s  and  
r i g h t  v e s i c o u r e t e r a l  r e f l u x  w i t h  a  s m a l l  h y d r o n e p h r o t i c  k i d n e y .  
Also P a t i e n t  B h a s  a n a l  a t r e s i a  and v e r t e b r a l  a n o m a l i e s .  Al- 
though n e i t h e r  h a s  a  u t e r u s  o r  f a l l o p i a n  t u b e s ,  P a t i e n t  A  h a s  a  
rud imentary  v a g i n a .  P a t i e n t  A  had e l e v a t e d  g o n a d o t r o p i n s  (FSH 
>160, LH=60 miu/ml) and h i s  t e s t o s t e r o n e  d i d  n o t  r i s e  (995+738 
n g l d l )  a f t e r  5  days  of HCG. P a t i e n t  B ' s  g o n a d o t r o p i n s  (FSH=7.0, 
LH=5.0 miu/ml) were normal  and t e s t o s t e r o n e  r o s e  w i t h  HCG ( 3 9 6 3  
915 n g / d l ) .  The c u l t u r e d  s u p r a p u b i c  s k i n  f i b r o b l a s t s  from b o t h  

p a t i e n t s  had normal 5 a - r e d u c t a s e  a c t i v i t y  and normal c a p a c i t y  o f  
h igh  a f f i n i t y  s p e c i f i c  r e c e p t o r  f o r  d i h y d r o t e s t o s t e r o n e .  The 
e t i o l o g y  of t h e  male pseudohermaphrodi t i sm is p o s t u l a t e d  t o  be  a  
d e c r e a s e d  androgen  p r o d u c t i o n  i n  u t e r o  r a t h e r  t h a n  a n  enzymat ic  
d e f e c t  i n  s t e r o i d o g e n e s i s  o r  a  d e f e c t  i n  androgen b i n d i n g .  

ACTH-PRODUCING INTRACRANIAL TUMOR I N  ANINFANT. & 
M i l l e r ,  M . M .  Grumbach, and S.L. Kaplan.  Dept.  P e d i a t .  
Univ. C a l i f o r n i a  San F r a n c i s c o ,  San F r a n c i s c o ,  Ca. I 

ACTH-producing b r a i n  tumors i n  i n f a n c y  a r e  r a r e .  An 8 month 
a l e  was e v a l u a t e d  f o r  a  4  month h i s t o r y  of p rofound o b e s i t y ,  acn 
o o n - f a c i e s ,  h y p e r t e n s i o n ,  and h i r s u t i s m .  An IVP and computer ized  
omographic (CT) s c a n  of t h e  abdomen were  normal .  Plasma DHEA was 

155-299 n g / d l .  Dexamethasone ( 3 . 7 5  mg/m2 x  3d) f a i l e d  t o  s u p p r e s s  
e l e v a t e d  u r i n e  17-OHCS ( 1 0 . 1  mg/24h) and f r e e  c o r t i s o l  (1026 ug/ 
? 4 h ) ,  b u t  p a r t i a l l y  s u p p r e s s e d  plasma c o r t i s o l  from 79 t o  32.4 ug 
.I1 and p lasma ACTH from 320 t o  90  pg/ml .  I n  r e s p o n s e  t o  TRF, TSH 
r o s e  t o  1 . 9  11U/ml, p r o l a c t i n  r o s e  t o  8 . 3  ng/ml and ACTH d i d  n o t  
change .  B r a i n  CT s c a n  and angiography  demons t ra ted  a  l a r g e  sub- 
C r o n t a l  tumor which appeared  t o  be  s e p a r a t e  from t h e  p i t u i t a r y  
'ossa .  Craniotomy demons t ra ted  a n  i n o p e r a b l e  h i g h l y  v a s c u l a r  tumc 
e x t e n d i n g  i n t o  t h e  s e l l a .  Biopsy of t h e  main body of t h e  tumor 
3howed u n d i f f e r e n t i a t e d  mesenchymal t i s s u e  w i t h  some g l a n d  forma- 
t i o n ,  w h i l e  tumor s u p e r i o r  t o  t h e  s e l l a  h i s t o l o g i c a l l y  resembled  

i t u i t a r y  adenoma. Medium from c u l t u r e d  c e l l s  from t h e  mesenchy- 
R a l  t i s s u e  c o n t a i n e d ' n o  measurab le  ACTH w h i l e  medium from t h e  
z u l t u r e d  adenomatous c e l l s  c o n t a i n e d  111-140 pg A C T H / ~ ~ .  There  wi 
l o  b i o a s s a y a b l e  CRF a c t i v i t y  i n  t h e  medium from any c u l t u r e d  c e l l  
(assayed  by Dr.  Monte G r e e r ) .  

T o t a l  a d r e n a l  w e i g h t  a t  a u t o p s y  was 1 5  gm. The b r a i n  tumor was 
jx5x6cm mass w i t h  a  t a i l  e x t e n d i n g  i n t o  p i t u i t a r y  t i s s u e .  S e r i a l  
i i s t o l o g i c  s e c t i o n s  of the mass showed a  g r a d u a l  t r a n s i t i o n  from 
? i t u i t a r y  adenoma w i t h  o c c a s i o n a l  g l a n d - l i k e  s t r u c t u r e s ,  t o  s h e e t  

51  t i s s u e  w i t h  venc~us  s i n u s o i d s  and 

a t i o n  by  r a t  o r  po rc i ne  c a r t i l a g e  wh i l e ,  a t  the"same t ime, i t  
s t imu la ted  s u l f a t e  i nco rpg ra t i on .  Human serum d i d  n o t  show t h i s  
s e l e c t i v e  i n h i b i t i o n  f o r  H-thymidine i n c o r p o r a t i o n  i n  t he  soma- 
tomedin b ioassay fystem. Wi th  po rc i ne  c a r t i l a g e  we found a  seru  
dose response o f  H-thymidine i n h i b i t i o n  a t  serum concen t ra t i ons  
from 0.625% t o  40%. I n h i b i t o r y  a c t i v i t y  was s t a b l e  t o  repeated 
f r e e z i n g  and thawing, s torage i n  a  p a r t i a l l y  p u r i f i e d  s t a t e  a t  4  
f o r  two weeks, and hea t i ng  a t  90' f o r  30 min. a t  pH 5.5. I n h i b i  
t i o n  occur red i n  c a r t i l a g e  o f  f as ted ,  hypophysectmized o r  con- 
t r o l  r a t s .  Wi th  d i f f e r e n t  dur jat ions o f  p re - i ncuba t i on  and/or i n  
cuba t i on  r a t  serum i n h i b i t e j  H-thymidine uptake i n  a l l  samples, 
b u t  human serum s t i m u l a t e d  H-thymidine uptake over  l ong  pe r i ods  
Unt reated serum r e t a i n e d  i t s  i n h i b i t o r y  a c t i v i t y  a f t e r  prolonged 
d i a l y s i s ;  a d d i t i o n  o f  anmonium s u l f a t e  a t  10% s a t u r a t i o n  o r  
g r e a t e r  and d i a l y s i s  r e s u l t e d  i n  l o s s  o f  a l l  serum a c t i v i t y .  S i g  
~ i f i c a n t  p u r i f i c a t i o n  o f  t he  f a c t o r  was achieved by g e l  f i l t r a -  
t i o n  on Bio-Gel P-200. The a c t i v e  f r a c t i o n  had an abso rp t i on  max 
imum a t  260nm c o n s i s t e n t  w i t h  t he  presence o f  n u c l e i c  ac id ;  t h e r  
Mere no abso rp t i on  peaks a t  230nm o r  280nm. There was no p r o t e i  
de tec tab le  by  t h e  method o f  Lowry, g c. and the re  was no DNA 
detec tab le  w i t h  diphenylamine. The f r a c t i o n  d i d  g i v e  a  p o s i t i v e  
w c i n o l  r e a c t i o n  c o n s i s t e n t  w i t h  t he  presence o f  RNA o r  pentose. 
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DEFICIENCY OF CORTISOL 11-0-KETOREDUCTASE - A NEW 
METABOLIC DEFECT. M.I.New, L.Bradlow, J.Fishman, 
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P.Gunczler, G.Zanconato, W.Rauh, L.S.Levine, S.Ul ick  
Co rne l l  Univ.  Med. C o l l .  and Rocke fe l l e r  Univ. ,  New York, and 
Veterans'  A d m i n i s t r a t i o n  Hosp i t a l ,  Bronx, New York. 

A  d e f i c i e n c y  o f  c o r t i s o l  11-0-ketoreductase was observed i n  2  
p a t i e n t s  w i t h  t h e  syndrome o f  apparent m i n e r a l o c o r t i c o i d  excess 
and no evidence o f  ove rsec re t i on  o f  any known s t e r o i d  hormone 
(JCEM 44:924, 1977). The syndrome i s  cha rac te r i zed  by hyper tens ior  
hypokazmia and suppressed r e n i n  and ACTH d e s p i t e  low s e c r e t i o n  
o f  a ldosterone,  c o r t i s o l  and o t h e r  ad renoco r t i ca l  s t e r o i d s .  
Exc re t i on  o f  5-a-reduced c o r t i s o l  (DHF) is  i n c r e a ~ e d i r ~ t h e  u r i n a r  
f r e e  s t e r o i d  f r a c t i o n  (JCEM 44:799, 1977). The 11 ketoreductase 
d e f i c i e n c y  was demonst ra tedby a  markedly e l eva ted  r a t i o  o f  
u r i n a r y  THF/THE (6-10) i n  t he  r e s t i n g  s t a t e  d u r i n g  ACTH and hydro 
c o r t i s o n e  t reatment .  I n  normal c h i l d r e n  t he  THF/THE r a t i o  i s  
u s u a l l y  l e s s  than 1. The d e f i c i e n c y  was f u r t h e r  proven by demon- 
s t r a t i n g  an i n a b i l i t y  t o  fo rm t r i t i a t e d  wa te r  a f t e r  i n f u s i o n  o f  
1 1 ~ x 3 ~  c o r t i s o l .  I n  normal sub jec t s  and i n  t he  una f fec ted  mother 
o f  a  p a t i e n t ,  65-80% o f  1 1 ~ x 3 ~  c o r t i s o l  appeared as tri t i a t e d  water .  

Specu la t ion:  I n  these p a t i e n t s  t he  11 ketoreductase d e f i c i e n c  
produces an impairment o f  t h e  me tabo l i smo f  c o r t i s o l  t o c o r t i s o n e ,  
r e s u l t i n g  i n  a  pro longed c o r t i s o l  h a l f - l i f e ,  suppression o f  ACTH 
and normal serum c o r t i s o l  concen t ra t i on .  The enzyme d e f e c t  pro-  
t e c t s  t he  p a t i e n t  f rom adrena l  i n s u f f i c i e n c y  d e s p i t e  low c o r t i s o  
s e c r e t i o n  and may c o n t r i b u t e  t o  hyper tens ion and hyporeninemia 
'Secause o f  f o rma t i on  o f  excess DHF which has m i n e r a l o c o r t i c o i d  
f c t i v i  t y .  
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