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Thyroid function in 29 chi ldren with H D  was followed a 

minimum of  24 months followin diagnosis .  A e of the  pat ients  
( p t s . )  ranged from 4-16 y r s .  Qmedian=13 yrs .7.  26/29 p t s .  had 
lymphangiography. 5/29 received only combination chemotherapy. 
24/29 received 2800 t o  5000 rads of  rad ia t ion  t o  the  mantle, 
mediastinum o r  neck. 10124 had combination chemotherapy subse- 
quent t o  i r r a d i a t i o n .  Tq RIA, TSH, T3 uptake were measured a t  
regular  in te rva l s .  015 p t s .  t r ea ted  with only chemotherapy demon- 
s t r a t e d  any abnormal thyroid funct ion.  14/24 p t s .  receiving 
radiat ion subsequently had elevated TSH (TSH>6.0 uU/ml) and low 
T4 index (Tq index ~ 5 . 0 ) .  8/24 had normal T4 index but elevated 
TSH (range 8.8 t o  22, median.14 uU/ml). 2/24 had normal TSH and 
T4 index. 11/14 chi ldren with abnormal TSH and T4 index were 
t r ea ted  with thyroid replacement. 3/14 with abnormal T4 indexand 
TSH were not t r e a t e d ;  two returned t o  normal 49 and 55 mo. a f t e r  
r ad ia t ion .  Of the  8 p t s .  with normal T4 index but abnormal TSH 1 
was t rea ted  with thyroid replacement and 718 were not t r ea ted .  
TSH returned t o  normal in  3 untreated p t s .  32 t o  88 mos. a f t e r  
r ad ia t ion .  One p t .  was c l i n i c a l l y  hyperthyroid with elevated T4 
(23.6 mcg/dl) 6 mo. a f t e r  r ad ia t ion  but eventual ly developed 
severe hypothyroidism (T4.0.3 mcg/dl and TSH-202 uU/ml). 92% of 
chi ldren i n  our s e r i e s  developed evidence of  thyroid dysfunction 
following rad ia t ion  therapy f o r  H D .  All chi ldren with H D  t r ea ted  
i n  such a manner should have thyroid function monitored c lose ly .  
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Growth hormone (GH) deficiency i s  associated with increased 
body f a t ,  increased insu l in  s e n s i t i v i t y ,  and r e l a t i v e  insul ino-  
penia, suggesting possible  in te rac t ion  of GH and insu l in  receptor  
binding (IRE). We have measured erythrocyte IRB in 15 growth 
hormone def ic ien t  (GHD) chi ldren,  ages 2-13 years ,  before t r e a t -  
ment, a f t e r  short-term high-dose GH (2 mg bid x 7 days) ,  and 
long-term maintenance GH thera y (2 mg t iw x 2-12 mos). IR8 was 
measured a f t e r  f as t ing  (16 hrsy and feeding (4  h r s ) .  Fasting IRB 
i n  GHD pa t i en t s ,  control chi ldren,  and adu l t s  were 8.2T2.4, 7.4+ 
2.4, and 8.2+2.3%, respect ively.  Corresponding concentrations of 
serum glucose were 78, 88, 82 mg/dl , those of i r ~ s u l i n  12.2t3.4, 
17.3t3.4, 11.2t2.8 uU/ml . There was no s i g n i f i c a n t  change-in IRB 
in (;TiD with ferding vs f a s t i n g  o r  short-term high-dose (7.352.9%) 
o r  long-term maintenance GH therapy (7.0+3.1%). GH increased 
(<2 ng/dl t o  22k4.3 ng/dl) and somatomedi% (0.362.20 t o  1.35.35 
U/ml). An inverse cor re la t ion  was noted between IRE, f a s t i n g  
insu l in  concentrat ions,  and body wei ht :height  r a t i o s .  Pat ients  
with high f a s t i n g  insu l in  (>20 uU/mly and low height:weight 
r a t i o s  had very low IRB (3.1+1.2%). IRB a f t e r  GH treatment in-  
creased in pa t i en t s  i n  whom therapy was associated with an in-  
crease in  body weight:height r a t i o s .  These data  suggest IRB may 
be re la ted  t o  body f a t  s t o r e s  ra the r  than c i rcu la t ing  GH concen- 
t r a t i o n  o r  somatomedin a c t i v i t y .  
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Cerebral s t r u c t u r a l  and metabolic changes have been associated 
with reduced f e t a l  and per ina ta l  thyroid funct ion i n  severa l  
species .  In the present  study severa l  indices of neuronal func thn  
were assessed i n  lambs who were thyroidectomized a t  64-67 days of 
ges ta t iona l  age. RNA synthesis  measured by the r a t e  of $4 
o r o t i c  acid incorporat ion i n t o  nuclear RNA from s i x  samples each 
of severa l  brain regions did not d i f f e r  f o r  the ce rebra l  cortex 
of hypothyroid (T4=4.1 f 1.2 ,ug/ml TSH=37.5 f 10.1 ng/ml) as  
compared with euthyroid (T4=9.2 f 1 .4 ;  TSH=3.1 + 1.2) lambs; 
mitochrondrial RNA synthesis  was s i g n i f i c a n t l y  reduced i n  the 
thalamus and hypothalamus (12%; p <.02) and i n  the ce rebe l l a r  
cortex (18%; p <.02) of hypothyroid animals. Protein syn thes i s ,  
measured by incorporat ion of ~ 1 4  leucine i n t o  synaptosomal 
p ro te in ,  was s i g n i f i c a n t l y  reduced i n  the hypothyroid lambs; i n  
presynaptic nerve endings from the ce rebra l  cortex (32%; p<.01), 
thalamus and hypothalamus (17%, p<.02) and ce rebe l l a r  cortex 
(53%; pc.01). The c e l l u l a r  and synaptic  changes af tending 
p e r i n a t a l  hypothyroidism a r e  re f l ec ted  i n  regional  changes i n  
the syn thes i s  of macromolecules relevant  to  e f f e c t i v e  ce rebra l  
funct ions.  
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Alpha adrenoceptors(AAC), beta  adrenoceptors(BAC) and dopamine 
receptors(DR) were character ized i n  i so la ted  r a t  G & T. Specif ic  
binding(SB) was the difference between binding of the  ligand 
alone and i n  the  presence of an excess (100 f l )  of a s p e c i f i c  
competitor. The p a i r s  used were ~ H - W B ~ ~ O I  and P-norepinephrine 
(AAC) , 3 ~ - d i h ~ d r o a l ~ r e n o l o l  and ,f-propranolol (BAC) and 3~-ha lo -  
peridol  and 1 - f l u p e n t h i x o l ( ~ ~ ) .  SB was rapid,  r evers ib le ,  l i n e a r  
t o  p ro te in  concentration and s te reospec i f i c .  The potency of 
agonists  and antagonists  i n  competition s tud ies  was consis tent  
f o r  the s p e c i f i c  receptor  being s tudied.  Apparent d i s soc ia t ion  
constant (Kd) and receptor  occupancy (Ro) were calculated from 
Scatchard p lo t s .  The r e s u l t s  (mean+SEM) a r e  tabulated:  
Tissue AAC (n=6) BAC (n=9) DR (n=6) 

G Kd+ 1 .865 .60  186223.65 6.98+1.51* 
ROW 0.233.09 2.99+0.42* 0.42+0.10* 

T Kd 1.1820.18 17959.24 30.7027.29 
R, 0.23&0.07 1.26+0.12 1.20+0.49 

* p< 0.05 G vs T + nM pmol/mg pro te in  
For AAC, Ro and Kd were s imi la r  i n  G and T. For BAR, Ro was 

higher i n  G than i n  T but Kds were s imi la r .  For DR,  Ro & Kd were 
higher i n  G than i n  T. These s tud ies  give the f i r s t  evidence f o r  
s p e c i f i c  DR i n  r a t  kidney. The presence of s p e c i f i c  catechola- 
mine receptors  i n  G may explain the a b i l i t y  of adrenergic and 
dopaminergic agents to  inf luence glomerular u l t r a f i l t r a t i o n .  
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The est imation of the  v a l i d i t y  of the  maximum i n s u l i n  stimula- 

t i o n  t e s t  (MIST) and o r a l  glucose tolerance test(0GTT) a s  predic- 
t i v e  screening procedures f o r  t h e  development of overt  diabetes  
mellitus(DM) was studied.Thirty chi ldren with various degrees of 
asymptomatic impaired glucose tolerance(1GT)were administered 
MIST(p.o.glucose;i.v.glucagon and to1butamide)and OGTT on 2 con- 
secut ive days following an overnight fas t . Insu l in  response dur- 
ing both t e s t s  was val idated by t h e  development of DM during a 
period of up t o  5% yrs.MIST appeared to  be a b e t t e r  prognostic 
ind ica to r  of the  chance t o  develop DM:3 non-obese sub jec t s  with 
poor MIST i n s u l i n  response(glucose/insulin ratio>4)developed DM. 
However,one chi ld who was on Orinase a t  the  time of studies,had a 
good MIST i n s u l i n  re lease  and developed DM.Al1  o ther  pa t i en t s  had 
a good MIST i n s u l i n  response and did not progress t o  DM.The pre- 
d i c t i v e  value f o r  development of DM with a poor MIST i n s u l i n  re- 
sponse was 75%.The pred ic t ive  value f o r  non-development of DM 
with a good MIST i n s u l i n  response was 96.2%.In contrast,OGTTelic- 
i t e d  poor insu l in  responses i n  9 of 30 chi1dren;only 3 of them 
progressed t o  DM.The pred ic t ive  value f o r  development of DM with 
a poor OGTT insu l fn  response a t  1 h r  was 33.3% and t h e  p red ic t ive  
value f o r  non-development of DM with a good OGTT i n s u l i n  re lease  
was 100%.Thus, i n  a high r i s k  population of chi ldren with IGT 
the  a b i l i t y  to  re lease  i n s u l i n  during MIST may be a b e t t e r  prog- 
nos t i c  ind ica to r  of the  chance t o  develo DM whereas OGTT may be 
more use fu l  i n  assessing t h e  decreased r f s k  6f DM. 

ACTH INSENSITIVITY: A NEW RECEPTOR DEFECT DETECTED B Y  406 THEOPHYLLINE STIMULATION. Mitchell E. Geffner, 
Barbara M. Lippe, Solomon A. Kaplan. UCLA School of 

Medicine, UCLA Hospital and Clinics ,  Department of Ped ia t r i c s ,  
Los Angeles. 

A 2 y/o male was evaluated f o r  hypoglycemia and hyperpigmenta- 
t ion.  Studies confirming the diagnosis of  ACTH i n s e n s i t i v i t y  were 
as  follows: {cortisol=C, aldosterone (ng/dl)=A, renin (ng/ml)=R, 
ACTH (pg/ml)=ACTH}: (1) ICortrosyn s t imulat ion:  ACTH =2000; C u n -  
detectable  a t  0 '  ,and 30 . (2)  Upright posture + furos:mide: ACTH= 
2000; A-4.0 a t  0 , 48.2 a t  60 ' ;  R=60 a t  O ' ,  195 a t  60 . (3 )  Cor- 
trosyn s t imulat ion t high-dose dexameFhasone t suplne posi t ion:  
ACTH-130; C undetectable a t  0' and 30 ; A19.0 a t  0 , 23.7 a t  30';  
R=48 a t  O ' ,  59 a t  30 ' .  Thus ACTH fa i l ed  t o  induce glucocorticoid 
production by the zona fasc icu la ta  and r e t i c u l a r i s  (ZFZR) whereas 
mineralocorticoid o r  zona glomerulosa (ZG) response t o  physiolog- 
i c  s t imuli  of upright posture and sal t -water  deplet ion was pre- 
served. ZG responsiveness t o  ACTH was a l s o  c l e a r l y  shown f o r  the 
f i r s t  time. In an attempt t o  demonstrate the sec re to ry  potent ial  
of ZFZR, bypassing the  i n i t i a l  in te rac t ion  of ACTH with the c e l l ,  
we administered IV theophylline, a cAMP phosphodiesterase inhibi-  
to r .  After a 120' infusion C rose from undetectable t o  7.5 ~ l g l d l .  

The defect  in  t h i s  form of ACTH i n s e n s i t i v i t y  appears to  be 
f a i l u r e  to  generate intracel  l u l a r  cAMP e i t h e r  because of lack of 
ACTH receptor binding or  impaired coupling of the  ACTH-receptor 
complex with adenylate cyclase. When cAMP leve l s  a r e  increased 
by a mechanism t h a t  circumvents t h e  receptor-adenylate cyclase 
complex, C production i s  stimulated. 
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