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LATE ONSET CONGENITAL ADRENAL HYPERPLASIA (LOCAH) Ib 420 TWO GENERATIONS. Ger t rude  Cos t in ,  Univ. o f  So. C a l i f .  
Sch. of Med., Chi ldrens  H o s p i t a l  o f  Los Angeles,  

Dept. of Peds. ,  Los Angeles. 
A 6 y r  o l d  g i r l  ( P t l )  p r e s e n t e d  wi th  pubic  h a i r ,  acne  and 

body odor f o r  1 y r .  Ht was a t  t h e  95th c e n t i l e  and bone age (BA) 
was 8 y r s ;  she  had s t a g e  I1 pubic  h a i r ,  acne  and mild c l i to romeg-  
a l y .  Serum 17-hydroxyprogesterone (17-OHP), andros tenedione ,  and 
t e s t o s t e r o n e  (T) were 218, 46 and 40 ng/d l ;  LH, FSH and E2 were 
p r e p u b e r t a l .  Her s i s t e r  ( P t 2 )  was asymptomatic a t  2 t  y r s ;  a t  33 
y r s  h e r  h t  had i n c r e a s e d  from t h e  75 th  t o  t h e  90 th  c e n t i l e  and h e r  
BA was 4 t  y r s .  She had o c c a s i o n a l  acne  and body odor.  The i r  9 y r  
o l d  b r o t h e r  ( P t 3 )  was a t  t h e  50 th  c e n t i l e  f o r  h t  wi th  a BA of 9 
y r s  and no s i g n s  of v i r i l i z a t i o n .  The mother ( P t 4 )  was 162cm t a l l ,  
obese and h i r s u t e ;  she  had c l i t o r o m e g a l y  and i r r e g u l a r  menses. The 
f a t h e r  ( P t 5 )  was 170 cm t a l l  and a p p a r e n t l y  normal. Basal  (B) and 
Cortrosyn@ s t i m u l a t e d  (S) serum a d r e n a l  s t e r o i d s  a r e  l i s t e d  below. 
P t  17-OHP P - T F ( u g / d l )  HLA 

# Y r s  B S B  S B S A B C 

1 6 1449 3742 159 761 40 23.2 (3 ,24)  (14.14) DR1 
2 2 i  785 2735 45 232 1 5  22.9 (3,33) (14,14) DR1 
3 9 611 4500 <10 283 38 14 .2  (24 ,28)  (14.14) DR1 
4 39 199 3224 < I 0  84 67 18.6 (3 ,28)  (14,14) DR1 
5 40 494 3699 <10 56 470 24.2 (24.33) (14.14) DR1 

The f i n d i n g s  i n  t h i s  fami ly  i l l u s t r a t e  t h e  spectrum of LOCAH 
ranging  from no symptoms ( P t s  3 , 5 ) ,  t o  r a p i d  growth ( P t s 1 , 2 ) ,  p re -  
mature pubarche and c l i t o r o m e g a l y  ( P t l ) ,  and p o s t  p u b e r t a l  h i r s u -  
t i s m  and oligomenorrhea ( P t 4 ) .  There appears  t o  be no c o r r e l a t i o n  
between t h e  biochemical  a b n o r m a l i t i e s  and t h e  c l i n i c a l  mani fes ta -  
t i o n s  of t h e  d i s e a s e .  

HYPOPITUITARISM AND PRECOCIOUS PUBERTY (PP) .  G. C o s t i n  
and F. Kaufman. Univ. of  So. Cal.  Sch. o f  Med., Dept. 421 of Peds. ,  C h i l d r e n s  Hosp. o f  Los Angeles, Los Angeles. 

Three  g i r l s  and one  boy w i t h  h y p o p i t u i t a r i s m  owing t o  h i s t i o c y -  
t o s i s  ( # 2 , 3 )  and t o  c r a n i a l  r a d i a t i o n  f o r  a craniopharyngioma ( # I )  
and a tha lamic  tumor ( # 4 )  developed PP. S igns  of s e x u a l  p r e c o c i t y  
were no ted  p r i o r  t o  t r e a t m e n t  wi th  somato t rop in  (HGH) i n  3 pa- 
t i e n t s ,  and dur ing  t h e  course  of therapy  i n  one. C l i n i c a l  and lab-  
o r a t o r v  d a t a  a r e  i n d i c a t e d  below. 
P t /  CA HA BA Tanner Peak GH SmC LH FSH E2/T - - - - - - - - 
sex  (Yrs) ( s t a g e )  (ng/ml) (U/ml) ( m ~ u / m l )  ( n g / d l )  
1/F 7 64 5f I1 3.7 0.2 6 . 1  6.2 4.0 
2/F 74 6 4f I1 5.0 0.9 2.0 4.4 3.0 
3/F 8 5f 7 11-111 4.3  0.5 8 .0  ND 5.0 
4/M 8f 44 71 11-111 3.5 0.9 5.2 12  100 
While i n  p a t i e n t  #2 t h e r e  was a normal growth v e l o c i t y  a s s o c i a t e d  
wi th  puber ty ,  i n  p a t i e n t  #3 t h e  growth s p u r t  was subnorma1;in b o t h  
p a t i e n t s  menses s t a r t e d  a t  11-114 y r s .  F ive  y r s  a f t e r  t h e  o n s e t  of 
PP t h e  CA/HA/BA r a t i o s  i n  p a t i e n t s  #2 and 3 were 1 2 f / l l f / 1 4  and 
13f / lOf /15 ,  r e s p e c t i v e l y .  I n  t h e  o t h e r  2 p a t i e n t s ,  t h e  CA/HA/BA r a -  
t i o s  I f  y r s  a f t e r  o n s e t  of  PP were 8f /74 /74(#1)  and 10/5f /10(#4) .  

These f i n d i n g s  i n d i c a t e  t h a t  1 )  s e x u a l  p r e c o c i t y  does occur  i n  
t h e  presence  of h y p o p i t u i t a r i s m ,  2) t h e r e  is a r a p i d  s k e l e t a l  mat- 
u r a t i o n  b e f o r e  c l i n i c a l  s i g n s  of PP a r e  apparen t ,  and 3) t h e  pu- 
b e r t a l  growth s p u r t  even i f  adequate  does n o t  r e s u l t  i n  a normal 
a d u l t  h e i g h t  i f  t h e r e  is an abnormal HA/BA r a t i o  a t  t h e  o n s e t  of  
PP. We submit  t h a t  i n  t h e s e  p a t i e n t s  f o r  achievement of an average  
h e i g h t  PP must be c u r t a i l e d  by pharmacologic means u n t i l  t h e  HA/BA 
r a t i o  is  normalized by t r e a t m e n t  wi th  HGH. 

CLONING OF cDNA EXKODING BCNINE 21-HYDROXMASE. 
Bon-Chu Chun , Karla J. Matteson, John E.- Grin, & t 422  alter L. 'filler. ~ * t  of pdatrics, 

University of California, San Francisco, CA 
Over 90% of cases of congenital adrenal hyperplasia are due 

to disordered 21-hydroxylation, which converts progesterone and 
17-hydroxyprcgestone (17-CHP) to DCC a d  11-deoxycortisol. 
21-hydroxylase is a single 49000 dalton m i c r o m l  qtcchmme 
P450, termd P450 , which represents <0.1% of adremartical 
protein. W polyadenylated messenger RNA (mRNA) fran 
demdulated bovine adrenals and used this mRNA as template for 
the synthesis of double stranded (DS) ccanplementary DNA (cDNA). 
The 3' ends of the DScDNA were extended with deoxycytosine using 
terminal deoxynucleotidyl transferase; this "tailed" DScDNA was 
inserted into the Pst I site of pBR322 similarly tailed with 
deoxyguanosine. Transfomtion of E. coli 294 yielded >60,000 
clones. Based on a partial porcine -aid sequence, we used 
the manual phosphoramidite method to synthesize a family of 32 
15-base oligonucleotides and used these to prim the synthesis 
of a specific cDNA probe. Clones hybridizing to the 15mer- 
primxl cDNA were then probed with a different family of 64 
17-base oligonucleotides we synthesized based on a different 
portion of the amino acid sequence. Of 10,000 clones containing 
cDNA inserts longer than 800 bases, 5 hybridize efficiently with 
both probes, indicating they carry bovine P450 cDNA 
sequences. These DNA clones w ~ l l  permit the detem&iEion of 
the structure of bovine P450C21 as well as h m  P450C21 and its 
pathogenic variants. 

THE EFFECT OF GLUCOSE (G) AND ESSENTIAL AMINO ACIDS 
(EM) ON INSULIN ( I )  BIOSYNTHESIS AND RELEASE IN HU- 423 miN FEU, PMcmAs cuLTuREs(HFpc).Agnes A. cser,, 

G. Milner,Dept.Ped.,Univ.Sheffield,England. (Spon. by T. Heim). 
F e t a l  p a n c r e a t i c  t i s s u e  (FPT) has  a g r e a t  p o t e n t i a l  f o r  p r o l i -  

f e r a t i o n  and may provide  a s u i t a b l e  source  f o r  t r a n s p l a n t a t i o n  
i n  t r e a t i n g  d i a b e t e s  m e l l i t u s .  I n  o r d e r  t o  c h a r a c t e r i z e  i t s  ins -  
u l i n  producing c a p a c i t y ,  8 human f e t a l  pancreases  of  13-20 wk. 
g e s t .  were s t u d i e d  i n  organ c u l t u r e  f o r  7 days.  DNA and i n s u l i n  
conten t  and r e l e a s e  i n t o  t h e  culture-medium from day 3 t o  7 were 
measured. Two types  of medium both  supplemented wi th  20% (W/V) 
hea ted  f e t a l  c a l f  serum were used: 1) E a g l e ' s  minimum essential 
medium (MEM) was supplemented wi th  6 t imes  t h e  b a s a l  concent ra t -  
i o n  of E M  c o n t a i n i n g  5 (7EAAlG) o r  16.5 (7EAA3G) mmol/l g lucose  
and 2) "RPMI 1640 medium" conta ined  11.6 (R) o r  23.2 (RG) mmol/l 
g lucose .  Glucose enrichment increased  t i s s u e  i n s u l i n  conten t  (iiU 
l u g  DNA) by 44 t o  263% i n  7EAA (20.511.5 i n  1G v s  3 8 . 9 5 . 6  i n  
3G;p. 0.01) and by 34 t o  276% i n  RPMI (16.9t1.5 i n  R v s  36.252.9 
i n  RG;p0.01).  High E M  c o n c e n t r a t i o n  i t s e l f  favoured t i s s u e  i n -  
s u l i n  s y n t h e s i s  (7EAAlG l a r g e r  than  R;p: 0.001 and RG 3 1 . 1 5 . 7  v s  
R 12.1k2.6 uU/ug DNA;p: 0.001).  The i n s u l i n  s p e c i f i c  a c t i v i t y  (uU 
I / u g  DNA) of  FPT i n c r e a s e d  wi th  g e s t .  age being 0.24 a t  wk. 13 
and 1.62 a t  wk. 20 i n  t h e  f r e s h  t i s s u e  and a f t e r  7 days of  cu lc -  
u re  25.2 a t  wk. 13 and 61.3 a t  wk. 2 0 .  R e s u l t s  indicate: 1) both 
i n s u l i n  s y n t h e s i s  and r e l e a s e  of FPT and HFPC i n c r e a s e d  i n  resp- 
onse  t o  g lucose  and e s s e n t i a l  amino a c i d s  and 2) t h e  combination 
of h igh  g lucose  and h igh  e s s e n t i a l  amino a c i d s  c o n t a i n i n g  medium 
can p o t e n t i a t e  t h e  f e t a l  p a n c r e a t i c  t i s s u e  capac icy  f o r  i n s u l i n  
s y n t h e s i s  i n  a t r a n s p l a n t .  

GROWTH HORMONE RELEASE FOLLOWING ADMINISTRATION OF 
GROWTH HORMONE RELEASING FACTOR TO GROWTH HORMONE 424 DEFICIENT AND NORMAL MALES. Floyd L .  C u l l e r  and 

Kenneth Lee Jones ,  UCSD School of Medicine, Dept. of  P e d i a t r i c s ,  
La J o l l a ,  C a l i f o r n i a .  

We have s t u d i e d  4 males w i t h  i d i o p a t h i c  growth hormone (hGH) 
d e f i c i e n c y  and 8 normal a d u l t  males comparing t h e i r  responses  t o  
a 100 ug b o l u s  i n f u s i o n  o f  t h e  44 amino a c i d  s y n t h e t i c  growth 
hormone r e l e a s i n g  f a c t o r  (GRF-44). Responses were compared f o r  
changes i n  h a ,  p r o l a c t i n  (PRL), in.sulin ( I ) ,  glucagon (G) and 
g lucose  (Glu) c o n c e n t r a t i o n  over  a 2-hour p e r i o d  a f t e r  i n j e c t i o n  
of GRF-44. hGH d e f i c i e n c y  was i n i t i a l l y  documented us ing  s tand-  
a r d  t e s t i n g  procedures .  No p a t i e n t  had r e c e i v e d  hGH replacement 
f o r  a t  l e a s t  one month p r i o r  t o  t e s t i n g .  

The hGH d e f i c i e n t  p a t i e n t s  had a s i g n i f i c a n t  (pcO.05) GRF- 
induced i n c r e a s e  i n  hGH c o n c e n t r a t i o n  from a b a s e l i n e  o f  2.7f0.7 
ng/ml (MfSEM) t o  a peak of 10.3k3.2 nglml . The normal males 
showed a much g r e a t e r  (p<0.005) change i n  hGH l e v e l s  wi th  a peak 
response  of 4 6 . 0 5 . 8  nglml from a b a s e l i n e  o f  2.98+0.1 nglml,  
There were no changes i n  PRL, Glu, I o r  G i n  e i t h e r  group. 

We have demonstrated t h a t  p a t i e n t s  with subnormal hGH responses 
t o  t r a d i t i o n a l  s t i m u l i  can  genera te  hGH l e v e l s  i n  t h e  normal 
range ( > 7  ng/ml) fo l lowing  GRF s t i m u l a t i o n .  The mean i n c r e a s e  of 
t h e  hCH d e f i c i e n t  group,  however, was on ly  22% of the  mcan i n -  
c r e a s e  o f  t h e  proup o f  normal male c o n t r o l s .  T \ i s  confirms t h a t  
p z t i e ~ t s  with i d i o p a t h i c  hc!! d e i i c j e n c v  nay have hnl r c l e a s e ,  
though i t  i s  subnormal, fo l lowing  s i n g l e  b o l u s  GRF-44 t e s t i n g .  

CONGENITAL HYPOTHYROIDISM: THE EFFECT OF STOPPTNC . - - - - .  

TREATMENT AT 3 YEARS OF AGE. T-i>J-_D-aa~-,->-e_"_"i~_S 425 pPa_n_emann F'a-ud&J>&i_sh, R~bert~~.-E_h~rlJ~c_h_, Univer- 
s i t y  of Toronto,  Hosp. f o r  S ick  C h i l d r e n ,  Toronto,  Canada. 

69 c h i l d r e n  were d e t e c t e d  by a low thyroxine  (T4) and/or  
e l e v a t e d  t h y r o t r o p i n  (TSH) on n e o n a t a l  s c r e e n i n g  t o  have con- 
g e n i t a l  hypothyroidism (CH). Of t h e s e ,  55 a r e  3 years  o f  age 
o r  o l d e r .  Thyroid scanning  a t  d i a g n o s i s  showed 16/55 were 
a t h y r o t i c  (A),  21/55 had g o i t e r s  (G) and 1 8  wi th  e c t o p i c  (E) 
g lands .  E were excluded because of t h e  anatomic abnormal i ty .  
22 of t h e  remaining 37 showed a secondary r i s e  of TSH to  >10  
mU/L conf i rming  t h e  d i a g n o s i s  dur ing  t h e  f i r s t  3 y e a r s .  In  15 
wi th  continuous TSH s u p p r e s s i o n ,  thyroxine  was d i scont inued  a t  
age 3 y e a r s  o r  more. I n  t h e  f i r s t  6 ,  TSH was measured a t  6 
weeks: i n  516 i t  was > 6 0 ,  i n  1 wi th  G-CH, TSH was 7 a t  6 weeks 
and 15  a t  8 weeks. Symptoms of hypothyroidism occur red  i n  416. 
TSH was then  measured a t  3 weeks and was >60  i n  the  remaining 
10.  When the  TSH was e l e v a t e d ,  T4 was 40+39 nmol/L (X+SD). 
I n  a l l  p a t i e n t s  wi th  A-CH o r  G-CH, t h e  d i a g n o s i s  was confirmed 
e i t h e r  by a secondary r i s e  o f  TSH while on t rea tment  o r  by a 
TSH r i s e  a t  3-6 weeks a f t e r  d i s c o n t i n u i n g  therapy .  In  t h i s  
group,  t h y r o i d  s c r e e n i n g  appears  t o  be 100% s p e c i f i c .  Hypo- 
t h a l a m i c - p i t u i t a r y  respons iveness  and hypothyroid symptoms 
r e t u r n  very r a p i d l y  a f t e r  s t o p p i n g  L-T4 therapy .  We recommend 
TSH measurement 3 weeks a f t e r  s topping  L-T4 i n  c h i l d r e n  with 
CH > 3  y e a r s  i n  whom conf i rmat ion  o f  the  i n i t i a l  d i a g n o s i s  i s  
d e s i r a b l e .  
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