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RED CELL SORBITOL AN EFFECTIVE INDICATOR OF DIABETIC 
CONTROL. Malone, J.I. and Simons, C.A., University 
of South Florida, Col. of Medicine, Dept. of Ped., 

Tampa, Florida. Sponsored by Lewis A. Barness. 
The importance of good glycemic control is the presumed pre- 

vention of the long term sequela of dlabetes. Sorbitol is the 
product of an insulin-independent pathway of carbohydrate metab- 
olism that has been implicated as etiologic in the complications 
of diabetes. The polyol pathway producing sorbitol is active in 
human erythrocytes. Fasting blood samples were collected from 
62 chlldren with dlabetes. Serum glucose and red cell sorbitol 
were measured by specific enzymatic assays. Hemoglobin AlC was 
measured spectrophotometrically after column separation on Bio- 
Rex 70. Results: 

Glucose mg/dl Sorbitol mM/gm Hb HbAlC % of Total 
Control 82.0t 4.8 (10) 10.0t 5.8 (10) 3.0'1.7 (10) 
Diabetic 64.7i15.7 (10) 14.9i10.8 (10) 8.1i3.5 (10) 

163.9i22.5 (19) 22.5i14.9 (19) 10.4i3.2 (19) 
258.7'30.8 (19) 34.8'25.9 (19) 12.4i2.3 (19) 
349.4i39.0 (14) 38 7t23.9 (14) 12.5t2.5 (14) 

The correlation of fasting glucose and sorbitol was significant. 
r=0.26p<.05. The correlation of fasting glucose & HbAlc was not 
significant r=0.1. Elevated HbAlc in vivo remains unchanged 
after 24 hrs. of glucose concentrations <150 mg/dl but sorbitol 
concentrations reflect hourly changes in glucose concentration. 
RBC sorbitol directly quantitates a mediator of cellular pathol- 
ogy in diabetes as it reflects the mean blood glucose levels. RB( 
sorbitol is therefore the most useful indicator of effective 

,_ , 1HYPERTRIIOOOTHYRONINEMIA WITH THYROGLOBULIN THERAPY. 
Edgar M o r i l l o  and L y t t  I. Gardner, Dept. of  Peds., 
SUNY, Upsta te  Med. C t r . ,  Syracuse, New York. I 

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 t  
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 h e  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  of 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 ighe r  than 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 if the  hyper-T3 o f  these 
p a t i e n t s  i s  due t o  T3 l o a d  f rom t h e  t h y r o g l o b u l i n  med i ca t i on  o r  1 i s  an endogenous pe r i phe ra l  monodeiodinat ion o f  T4. 

STUDIES OF ANDROGEN PRODUCTION AND BINDING IN THE 

314 SYNDROME OF MALE PSEUDOHERMAPHRODITISM AND CONGENITAI 1 DEGENERATIVE RENAL DISEASE. Walter J .  Meyer, 111, 
Ben H. Brouhard, M. Cassandra Matustik, and Lillian L. Lockhart, 
University of Texas Medical Branch, Department of Pediatrics, 
Galveston, Texas. 

The etiology of the genital anomalies in two unrelated teen- 
agers with male pseudohermaphroditism and renal disease has beer 
investigated. Patient A, 15-5/12 year old XY black, has stage 5 
pubic hair, perineal hypospadius, 3 cc firm descended right 
testis, undescended left testis, 12 cm phallus with cordae, and 
focal segmental glomerulonephritis. Patient B, 13-2/12 year olc 
XI white, shoved stage 2 pubic hair, lo hypospadius, 6 cm 
phallus, bilaterally undescended testes, left renal agenesis anc 
right vesicoureteral reflux with a small hydronephrotic kidney. 
Also Patient B has anal atresia and vertebral anomalies. Al- 
though neither has a uterus or fallopian tubes, Patient A has a 
rudimentary vagina. Patient A had elevated gonadotropins (FSH 
>160, LH=60 miu/ml) and his testosterone did not rise (995+738 
ng/dl) after 5 days of HCG. Patient B's gonadotropins (FSH=7.0, 
LH=5.0 miu/ml) were normal and testosterone rose with HCG (3963 
915 ng/dl). The cultured suprapubic skin fibroblasts from both 
patients had normal 5a-reductase activity and normal capacity of 
high affinity specific receptor for dihydrotestosterone. The 
etiology of the male pseudohermaphroditism is postulated to be a 
decreased androgen production in utero rather than an enzymatic 
defect in steroidogenesis or a defect in androgen binding. 

ACTH-PRODUCING INTRACRANIAL TUMOR IN AN INFANT. W.L. 
Miller, M.M. Grumbach, and S.L. Kaplan.'Dept. Pediat. 
Univ. California San Francisco, San Francisco, Ca. 

1 ACTH-oroducine brain tumors in infancv are rare. An 8 month 
ale was evaluated for a 4 month history of profound obesity, acn 
oon-facies, hypertension, and hirsutism. An IVP and computerized 
omographic (CT) scan of the abdomen were normal. Plasma DHEA was 
55-299 ngldl. Dexamethasone (3.75 mg/m2 x 3d) failed to suppress 
levated urine 17-OHCS (10.1 mg/24h) and free cortisol (1026 ugl 
4h), but partially suppressed plasma cortisol from 79 to 32.4 ug 
1 and plasma ACTH from 320 to 90 pg/ml. In response to TRF, TSH 
ose to 1.9 ~~u/ml, prolactin rose to 8.3 ng/ml and ACTH did not 
hange. Brain CT scan and angiography demonstrated a large sub- 
rontal tumor which appeared to be separate from the pituitary 
ossa. Craniotomy demonstrated an inoperable highly vascular tuml 

bioassayable CRF activity in the medium from any cultured cel: 

PRESENCE I N  RAT SERUM OF AN INHIBITOR OF 'H-THYMIDINE 
BY CHONDROCYTES I N  VITRO. A l l e n  I. / 

u r ray ,  Regina A. Jansons and H. David Mosier,  J r . ,  
Dept. o f  P e d i a t r i c s ,  I r v i n e ,  CA. 

I n  t h e  course o f  s t u d i e s  on somatomedin a c t i v i t y  we have n o t e d  
t h a t  normal r a t  serum r o u t i n e l y  i n h i b i t e d  3 ~ - t h y m i d i n e  i nco rpo r -  
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  t h e  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 System. Wi th  po rc i ne  c a r t i l a g e  we found a  se ru r  
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  du a t i o n s  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 )  '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 ig -  
~ 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 e  
Mere no abso rp t i on  peaks a t  230nm o r  280nm. There was no p r o t e i n  
i e t e c t a b l e  b y  t h e  method o f  Lowry, g c. and the re  was no DNA 
de tec 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. 

DEFICIENCY OF CORTISOL 11-0-KETOREDUCTASE - A NEW 
METABOLIC DEFECT. M.I.New, L.Bradlow, J.Fishman, 
P.Gunczler, G.Zanconato, W.Rauh, ~ . ~ . ~ e v n i c k ,  

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 he  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 9 : 9 2 4 ,  1977). The syndrome i s  cha rac te r i zed  by hypertension, 
hypokalemia 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  
of 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) i s  increased i r ,  t he  u r i n a r y  
f r e e  s t e r o i d  f r a c t i o n  (JCEM%:799, 1977). The 11 ketoreductase 
d e f i c i e n c y  was demonstrated by 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  form t r i t i a t e d  water  a f t e r  i n f u s i o n  of 
l l a 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 ~ ~ 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 y  
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 adrenal i n s u f f i c i e n c y  desp i t e  low c o r t i s o l  
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 
'because o f  f o rma t i on  o f  excess OHF 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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