
250A ENDOCRINOLOGY 
FAMILIAL RESISTANCE TO THYROID HORMONE PRESENTING, AS -. -. - -. - - -- 
NEONATAL THYROTOXICOSIS. A n i a l i  Malkani, Danilo Es- 
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Famil ia l  r e s i s t a n c e  t o  t hy ro id  hormone i s  char- 
a c t e r i z e d  by e l e v a t e d  t hy ro id  hormones and non-suppressed TSH i n  
eu thy ro id  i nd iv idua l s .  We p re sen t  a unique occurrence of an  in- 
f a n t  w i th  neonata l  hyper thyroidism and r e s i s t a n c e  t o  t hy ro id  
hormone i n  a family  w i t h  3 gene ra t i ons  of r e s i s t a n c e  t o  t hy ro id  
hormone. He was born a t  35 weeks g e s t a t i o n  t o  a consanguinous 
r e l a t i o n s h i p  ( f i r s t  cous in s ) ,  b i r t h  weight 1480 g, l eng th  46 cm. 
He had f e t a l  and neonata l  (200 beats lmin)  tachycardia  and exo- 
pthalmos. At 3 weeks of age t he  fo l l owing  was ob t a ined :  ~4 
50.7 ug/dL, T3RIA 1349 ng/dL, T3RU 45.92, r ~ 3  618 ng/dL, TSH 389 
U I U / ~ ,  f r e e  T4 25.7 ng/dL, f r e e  T3 5385 pg/dL, TBG 2.3 ng/dL, 
TBII 1 8  (n1<14), TSIg 167% (n1<130%), 4h 1231 uptake 87% and 
24h 50%, moderately enlarged gland on scan, nega t ive  t hy ro id  
an t ibod ie s .  TRH inc rea sed  t he  TSH from 317 t o  413 a t  30 min. 
P a t i e n t '  s  f a t h e r ,  pa t e rna l  aunt  and pa t e rna l  grandmother have 
we l l  documented r e s i s t a n c e  t o  t hy ro id  hormone. One month post- 
partum t h e  mother had t h e  fo l lowing:  ~4 19 ug/dL, T ~ R I A  298 ng/ 
dL, f r e e  T4 4.5 n g / d ~ ,  f r e e  T3 698 ~ g / d ~ ,  TSH 1.0 U I U / ~ ,  TBG 2.8 
ng/dL ( n l  1.6-3.6), nega t ive  TBII and TSIg, n l  TSH response  t o  
TRH. Maternal g r and fa the r  a l s o  had e l eva t ed  t hy ro id  i nd i ce s  ( ~ 4  
15.2 ug/dL, T ~ R I A  229 ng/dL), nonsuppressed TSH 2.2 U I U / ~ L ,  and 
normal TRH s t imu la t ed  TSH. We p o s t u l a t e  t h a t  t h i s  neonate i s  a 
homozygote f o r  t h i s  gene defect .  We hypothes ize  t h a t  t h i s  
i n f a n t ' s  hyperthyroxinemia r e s u l t i n g  i n  t hy ro tox i cos i s  may be 
expressed due t o  g e n e t i c  i n h e r i t e d  f a c t o r s  from both parents .  

GROWTH HORMONE (GH) INJECTIONS DIRECTLY INTO AN 
EPIPHYSEAL PLATE (EP) FAIL TO STIMULATE LINEAR 
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Whether o r  not GH can s t imu la t e  growth d i r e c t l y  a t  t he  EP 
remains an impor tant  unanswered ques t ion.  Severa l  i n v e s t i g a t o r s  
have shown t h a t  t h e  l o c a l  admin i s t r a t i on  of GH i n t o  t h e  EP of 
hypophysectomized r a t s  l e ads  t o  l i n e a r  growth. I f  t h i s  were t r u e  
i n  pr imates ,  i t  cou ld  s e rve  a s  a t h e o r e t i c a l  b a s i s  f o r  s e l e c t i v e  
bone remodeling. We s tud i ed  t h i s  ques t i on  i n  s i x  p r epube r t a l  
gonadectomized KM. Lower l e g  (LL) growth v e l o c i t y  (LLG) was 
a s se s sed  us ing a modified Valk measuring device .  Basel ine  LL 
measurements were performed weekly on both l e g s  f o r  14 weeks. 
' h e  EP was then i d e n t i f i e d  by f luoroscopy and GH was i n j e c t e d  
3 t imes  a week f o r  one week i n t o  one l e g  whi le  s a l i n e  was 
i n j e c t e d  i n t o  t h e  o t h e r .  GH was g iven i n  a dose of .4 and .8 
u n i t s  per  i n j e c t i o n .  Each RM served a s  h i s  own c o n t r o l .  lhe 
i n v e s t i g a t o r s  were b l inded t o  t h e  i n j e c t i o n  schedule.  
Tes tos terone enan tha t e ,  a s  a s i n g l e  in t ramuscular  dose of 2 
mg/kg, was g iven t o  3 RM a s  a p o s i t i v e  c o n t r o l  f o r  LLG. The 
r e s u l t s  of t h e s e  s t u d i e s ,  expresed a s  percent  growth change over  
ba se l i ne ,  a r e  p r e sen t ed  below 
TOTAL DOSE EXPERIMENTAL GROUP CONTROL GROUP 
GH 1.2 U 66% 187% 
GH 2.4 U 59% 166% 
T 2mg/kg 285% 85% 
It is  c l e a r  from these  da t a  t h a t  i n  our primate model GH 
adminis tered  d i r e c t l y  i n t o  t he  EP f a i l e d  t o  a c c e l e r a t e  LLG. 

UNEXI'LAINED !lYPOGLYCEIlIA Ill DECEIJ~I'II-I:~:LUL~IA~~N 
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We r e p o r t  a 34 week female i n f a n t ,  b i r t h  weight=3.7 
Kg, length=49.5 cni wi th  macrogloss ia ,  n~icrocep!laly,  d i a s t a s i s  
r e c t i ,  pnln~onic  s t e n o s i s ,  visceron~ej:aly, abnormal e a r  c r e a s e  and 
m u l t i p l e  o t h e r  problen~s  i nc lud ing  increased d i r e c t  b i l i r u b i n  and 
l i v e r  func t ion  t e s t s .  Severe  hypoglycemia developed when weaned 
from p o r e n t e r a l  n u t r i t i o n  a t  6 weeks of ageeIni t ia1 .  s t u d i e s  
r evea l ed  growth hormone (GII)=7.7 ng/ml, c o r t i s o l  (C)=9.7 mcg/ml, 
i n s u l i n  (1)=2.1 mcU/n~l when hlood glucose  (X)= 21 ng/tl l .  
Euglycca~ia was maintained by cont inuous  g a s t r i c  fecdinp.  
Suhsequent f a s t i n g  sho~red GII=l.l ,I  <2.5, C=19.4, IGF I <O.G U/lnl, 
IGI: II=532 ng/ml ,C-peptide=l . 1 ng/n~l when 13G=35. I V  glucagon 
increased RG t o  52. Therapy wi th  CII ( 1  U I N  01)) d id  not  ame l io ra t e  
hypop,lycemia. Repeat glucagon s t imu la t i on  on GI1 therapy 
den~onstrateil  nlaximum I= 10 mcU/ml 1 minute : ~ E t e r  i n fus ion  and 
r,~aximu~n GI[= 3.7. Liver  biopsy was nega t ive  f o r  glycogen s t o r a g e  
clisease. Drain ElRI anti chron~oson~es were nor~nol.Ilypcrl~ilirul~inelnia 
resolved durin:, GI1 therapy.  One week post  Cii therapy an  a r g i n i n c  
i n fus ion  t e s t  revealed:  
TIl'iE Omin 30min 60min 9Omin 120min 
I n s u l i  3.1 5.2 4.1 4.5 4.9 
CII 5.5 5.2 7.9 5.7 6.6 

The reason f o r  t h e  !hypo:;lyce~nia i s  unc l ea r .  Ilypcrinsulinemia 
o r  ahnormal ICF I and I1 wer? not  denionstrated. GI1 therapy was 
unsuccessful .Factors  o the r  than i n s u l i n ,  growth hor~none and t h e  
known IGF's appear t o  p lay  an  impor tant  p a r t  i n . t h e  lnacrosomia 
and hypog1yccn1i.a seen i n  t h i s  i n f a n t .  

USEFULNESS OF LH. FSH, ANU TESTOSTEROSE 
DETERMIXATIONS AT 2 TO 10 WEEKS OF AGE (THE WINDOW 
PERIOD) IS MALE PSEL'OOHERMAPHRODITISM. Scott H. 46 1 Ma~idel, Cheryl E. Hanoa, Stephen H. LaFmnchi. Oregon 
Health Sciences University, Department of Pediatrics, 
Portland, Oregon. 

To assess whether LH. FSH, and testosterone (T) values are 
helpful in the differential  diagnosis of male pseudohern~aphroditism. 
we evaluated 22 patients in the window period (2-10 weeks of age) 
and conipared results with those obtained by karyotype, genitogran~, 
and IICG ;timulation. While 3 patients with panhyl)opitoitarisn~ had 
low LH ( X  = 3 mIU/n11) and low T (z = 11 ng/dl), one had a high FSH 
(52 n~IU/ml). Two patielits with Prader Willi had nornral gonadotro- 
phins and high T (509, 610 ng/dl). Two patients with mixed gonadal 
dysgenesis (SO/XY) and 3 patients with SY goni~dal dysecne!sis with 
&llerian remnants had normal to high-normal LH (?, = 19 mIUin11) ~ n d  
1ow~-normal T (S = 158 : 32 ng/dl): FSH was high-norn~al t o  high ( X  = 

15 mIC!ntl). Values in a patient with "vanishing testes" were FSH 
212 sIU/n~l. LH 167 mIU/ml. and T <30 &dl. A patient with Leydig 
cell hypoplasia had low T (22 ng/dl), normal FSH (2.9 nlIL'/n11), but 
low LII (3  nlIU:n~l). Two patients with high gonadotrophins and normal 
testosterone and dihydrotestosterone a r e  awaiting t e s t s  of androgen 
receptor function. In G patients who were judged idiopathic. no 
helpful gonadotrophin pattern was found. Two patients are  s t i l l  
bejng evaluated. In co~iclusion, we found windoru period LH, FSH, and 
testosterone values useEu1 and generally consistent with results 
obtai~ied by other diagnostic tests.  
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Nocturnal GH s e c r e t o r y  p a t t e r n s  i n  response  t o  
GHRH (1 uglkgl3h SC) were s t u d i e d  i n  6 GHRH-deficient ch i l d r en .  
Four  r e c e i v e d  GHRH therapy f o r  a t  l e a s t  6 mo and were s t u d i e d  
repeatedly .  Two received GHRH every  3h f o r  24h be fo re  and then 
du r ing  t e s t i n g .  During 19 s tudy  pe r iods  GH r o s e  s i g n i f i c a n t l y  
i n  response  t o  66 of 7 2  GHRH doses  (92%) a s  determined by a 
r e g i o n a l  t h r e s h o l d  p u l s e  a n a l y s i s  program. The a m p l i t u d e  
v a r i e d  w i t h  t i m e  i n  a l l  s u b j e c t s  d u r i n g  t h e  s t u d y  p e r i o d s  
wi thout  r e l a t i o n s h i p  t o  d u r a t i o n  of therapy.  I n  t h e  f o u r  wi th  
m u l t i p l e  s t u d i e s  one GH pu l se  predominated and occurred a t  a 
c o n s t a n t  t i m e  of  day i n  e a c h  i n d i v i d u a l .  Peak GH l e v e l s  
(nglml) f o r  one p a t i e n t  a r e  shown ( t imes  a r e  of GHRH doses) .  
Mos. Rx 2000h - -  2300h 0200h 0500h - - 

2 3.4 6.4 12.0 19.3 
4 9.5 6.7 13.8 20.9 
7 5.7 2.9 3.1 11.6 
9 4.4 6.2 2.8 20.8 

The t i m e  of g r e a t e s t  response  was 0500h i n  t h r e e  of t h e  
f o u r .  No c h i l d  had a pre t rea tment  dominant pu l se  a t  t h e  same 
t ime  a s  t he  one dur ing GHRH therapy.  The p e r s i s t e n t  
v a r i a b i l i t y  i n  GH response  t o  mu l t i p l e  equal  GHRH doses  
s u g g e s t s  a SS s e c r e t o r y  rhythm. The temporal cons i s t ency  of 
maximal GH r e l e a s e  t o  GHRH might r e f l e c t  t h a t  i n d i v i d u a l ' s  
n a d i r  of  n o c t u r n a l  SS s e c r e t i o n .  These  d a t a  s u g g e s t  t h a t  
t r ea tmen t  of some GHRH d e f i c i e n t  c h i l d r e n  w i th  a su s t a ined  
r e l e a s e  form of GHRH w i l l  r e s u l t  i n  p u l s a t i l e  GH s e c r e t i o n .  

TREATMENT WITB ATENOLOL INCREASES TEE GROUTE EOBnONE 
(GH) RESPONSE TO EXOGENOUS GH RELEASING BOWONE 
(GERH) BUT FAILS TO AUQlENT ENDOGENOUS GH SECRETION 463 IN NON-GB DEFICIENT SHORT BOYS. Paul Martha Jr.. - -  - .. 
Robert B l i zza rd ,  Susan Pezzo l i ,  Michael Thorner,  
Alan Rogol - Univ of VA School of Medicine, Depts of 
ms and I n t e r n a l  Medicine, C h a r l o t t e s v i l l e .  VA 

S e l e c t i v e  beta-adrenergic  blockade (BAB) wi th  a t e n o l o i  (A)  
i n c r e a s e s  t h e  GH response  t o  i v  GHRH i n  normal men a s  
p r ev ious ly  r epo r t ed  from t h i s  l abo ra to ry .  This  s t udy  was 
designed t o  determine (1)  i f  A would enhance GH r e l e a s e  i n  
GHRH-deficient p a t i e n t s  r ece iv ing  GHRH therapy and (2)  i f  A 
would i n c r e a s e  GH s e c r e t i o n  i n  boys w i th  c o n s t i t u t i o n a l  de l ay  
of  growth (CDG). Two ch i ld r en  w i th  i d i o p a t h i c  GHRH de f i c i ency  
were s tud i ed  from 2000 t o  O8OOh p r i o r  t o  and whi le  r ece iv ing  
l o n g  term GHRH subcutaneously  every  3h. Blood was withdrawn 
e v e r y  20 min f o r  GH determinat ion.  This  t e s t  was r epea t ed  on 
t h e  fo l lowing day both be fo re  and whi le  r ece iv ing  GHRH except  
A, 25 mg, was given o r a l l y  a t  1030 and 1600h. GH s e c r e t i o n  was 
i n c r e a s e d  by A before  (1948 t o  3124 and 718 t o  1157 ng/ml min) 
a n d  d u r i n g  (1460  t o  3628 and  1363 t o  6386 ng/ml  min)  GHRH 
therapy.  S ix  hea l t hy  boys ages  7 t o  15 y wi th  CDG had BAB wi th  
A. Each had a s i g n i f i c a n t  i n c r e a s e  i n  t he  peak GH r e l e a s e  t o  
GHRH ( 5 5 . 2 L 1 3 . 5  v s  8 7 . 7 2 1 9 . 0  ng/ml,p<O.Ol) and i n  t h e  a r e a  
unde r  t h e  GH vs time curve  (3916 + 701 vs  5624 + 986 n g / d  
min,p<O.Ol) fo l lowing A. However, BZ wi th  A f a i l e d t o  enhance 
t h e  endogenous (12h noc tu rna l )  GH s e c r e t i o n  (5597 + 637 v s  
4168 L 475 ng/ml min, p=0.125) suggest ing t h a t  A may no t  be 
app rop r i a t e  t o  promote growth i n  boys w i th  CDG i n  c o n t r a s t  t o  
t hose  w i th  GHRH de f i c i ency .  
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