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MULTIPLE HORMONE RESISTANCE I N  PSEUDOHYPOPARATHY - 
ROIDISM TSPE 1 (PHP-1). D.Colm Cos t i~a I I ,  

and Johns Hopkins Hosp i t a l  ,Dept of Medicine, Baltimore.  
PHP-1 can-be  d iv ided i n t o  2 groups,with e i t h e r  diminished(A)or 

normal (B) G s t imu la to ry  regula tory  p r o t e h  ac t i v i t y (Gs )  of t h e  
hormone receptor-adenyla te  cyc l a se  system. I n  14 PHP-1 p a t i e n t s  
(p ts ) ,aged 9 ms t o  22 y r s  we measured e ry th rocy t e  Gs p r o t e i n  
a c t i v i t y  and performed d e t a i l e d  endocr ine  eva lua t i on  f o r  evidence 
o f  mu l t i p l e  h o m n a l  dysfunct ion ,as  p r ev ious ly  shown i n  PHP-1A 
a d u l t s  (Am J Med 1983:74,545). Resul t s :  6 p t s  had  PHP-1A ( k s )  
and a l l  had  c l a s s i c a l  c l i n i c a l  f e a tu r e s  (Albr ight ' s  Hered. 
0steodyst.-AHO) . I n  t h i s  gmup hypothyroidism was diagnosed i n  2 
neonates  by t hy ro id  s c r een ing  (+TSH) and 2 o the r s  had lowllow N 
TI, & 4TSH b u t  neg. t hy ro id  ant ibodies .Al1  rece ived L-thyroxine. 
Two g i r l s  had  an exaggera ted  LH response  t o  LHRH (Amax 74 & 93.4 
~ h )  , t h e  f i r s t  w i th  delayed puber ty  and delayed menarche (21 y r s )  
Three p t s ,  2 w i th  primary enu re s i s , had  e l eva t ed  AVPIplasma Osm 
r a t i o s  a f t e r  wa t e r  depr iva t ion .Eight  p t s  had  PHP-lB,and only  1 
had c l i n i c a l  f e a t u r e s  o f  AHO. Of 6 p t s  >11 y r s , 4  males had 
i nc r ea sed  LH r e s e rve  (ALH 54,59,34.5,85 U/L) , bu t  normal pube r t a l  
development. 4 p t s  had e l eva t ed  ~VPIpbasma Osm r a t i o ,  1 w i t h  p r i -  
mary enu re s i s .  Conclus ion: ( l )  AH0 is a good c l i n i c a l  marker f o r  
PHP-1A i n  ch i l d r en  (2) i n  PHP-lA, mu l t i p l e  hormone r e s i s t a n c e  of 
v a r i a b l e  s e v e r i t y  is common, w i th  hypothyroidism, p u b e r t a l  de l ay  
and nocturnal  enu re s i s  a s  p r e sen t i ng  c l i n i c a l  f e a tu r e s  (3) I n  
PHP-lB, evidence of mild hormonal r e s i s t a n c e  is  occa s iona l l y  
p r e sen t ,  de sp i t e  normal e ry th rocy t e  Gs p r o t e i n  a c t i v i t y .  

ABNORMALITIES IN CROWTH HORMONE (CH) SECRETION IN CHILDREN WITH 440 TURNERIS SYNDROME (TS), NEUROFI BROMATOS I S  (NF) ,CONGEN I TAL 
HEART DISEASE (CHO) AND INTRAUTERINE CROWTH RETARDATION (IUCR). 

C. Costin, F. Kaufman, T.F. Roe and R. Clemons. Univ. of So. Cal. Sch. of 
Med., Dept. of Peds., Los Angeles. 

F i f teen children wi th  short s ta ture  and subnormal growth r a t e  had measure- 
ments of CH every 4 hr  for  24 hrs followed by a CH stimulation t e s t  ( tab le) .  

Mean Peak GH Growth 
Pt/  CA HA BA 24 hr  CH sleep stimulated Rate - 
Sex (YTS)  (MI SE) (ng/ml ) (U/ml) (cm/yr) 
1/F 13.9 10.9 13 TS 2.3 + 0.4 13.1 11.3 1.2 4.6 
2/F 11.3 8.9 8.9 TS 2 . 3 + 0 . 3  12.7 10.8 0.6 2.8 
3/F 9.0 4.9 7.0 TS 1.7 1 0 . 3  14.0 7.4 0.2 4.4 
4/F 7.9 5.6 6 .9  TS 3 . 8 k 1 . 3  40.0 ND 0.4 1.6 
5/F 8.3 5.6 5.9 TS 4 . 9 1 0 . 8  25.2 49.5 1.0 4.7 
6/F 10.0 8.3 9.0 NF 2.3 + 0.3 10.7 18.0 0.8 4.7 
7/M 10.9 7.3 9.3 NF 2.6 * 0.4 15.6 14.9 0.2 4.0 
8/M 6.9 3.9 4.6 NF 2 . 5 * 0 . 5  13.6 33.2 0.3 3.1 
9/F 9.9 8.3 7.9 NF 3.8 t 0.8 27.9 21.8 0.7 5 .0  
10/M 13.6 10.0 12.6 NF 6.3 1 1.5 48.4 10.8 2.0 6.0 
11/F 13.3 6.6 10.0 CHD 2.8 1 0.4 16.3 15.4 0.4 3.0 
12/M 10.6 8.6 7.6 CHD 3 . 0 1  0.5 21.0 29.2 0.5 3.0 
13/M 6.0 5.0 4.6 CHD 2.9 1 0.6 26.4 18.0 0.2 3.7 
14/F 11.9 6.9 10.0 IUCR 5 . 7 1  1.0 28.4 29.6 1.1 5.1 
15/M 5.9 2.6 4.9 IUCR 6 . 3 i 1 . 3  34.0 15.3 1.1 3.6 

CH secretion was reduced (normal 24 hrs mean CH>3.0ng/ml) i n  3/5 pts with 
TS and NF each and i n  3/3 wi th  CHD, and normal i n  IUCR. The data suggests 
t h a t  CH deficiency and dysregulation i n  CH secretion i s  common and may not be 
recognized by stimulated CH and SmC levels .  

SIMULVION OF THE "ADRENAL EXHAUSPICeJ" PHENaMENoN BY 
~ c v  CRF. John Cunni.n ham, Hans H. Bode, P a t r i c i a  441 A. sixiners wg I n s t . ,  WS. W. Hospital, 

Harvard Medical School. Boston. MA. 
I n t r a c e r e b r o v e n t r i c u l a r  (i&) b lus  i n j e c t i o n  o f  cortim- 

t m p i n  r e l e a s i n g  f a c t o r  (CKF) induces  h m t a b o l i s m ,  catecho- 
lamine su rge  and excess adrenocortical homne s e c r e t i o n .  
Chronic icv CRF infusion in rats induces  this s t r e s s - l i k e  p ic-  
t u r e  f o r  2-3 days.  Haever, c o r t i c o s t e r o n e  (B) e x c r e t i o n  f a l l s  
b e l m  that of sham rats by  day 5. This w e d  response  to 
sus t a ined  CRF resables the "adrenal exhaus t ion"  p-n des- 
cribed i n  seve re  t r a m  and l e d  to the p r e s e n t  study: J u g u l a r  
catheters were p l aced  p r i o r  to i c v  cannu l a t i on  and ch ron i c  del- 
i v e r y  o f  CKF 20 ug/d or o f  salme. Hypersecre t ion  of B on day 2 
(0.7 t0.15 ug/d) in CRF rats was suppressed  on  day 5 (0.3 t .05 ,  
-8, pcO.01). A 1 0  ug i v  CRF bo lus  on  day  5 caused exaggera ted  
ACE3 coupled  w i t h  e l e v a t e d  plasm3 B: 

icv Saline ( ~ 3 )  icv CRF (n=3) - ( ~ / d  B (ug/dl) ( F d d  (ug/dl) 

These results sugges t :  a suppressed  ad rena l  f unc t i on  induced by 
ch ron i c  icv CRF similar to that a f t e r  s eve re  t r a m  and 2 )  a 
hypothalamic abnormal i ty  rather than primary p i t u i t a r y  o r  
ad r ena l  failure. 

THYROID FUNCTION IN YOUNG DOWN SYNDROME CHILDREN(DS) 

442 A.T.Cutler,R.Benezra-Obeiter & S. J.Brink, Harvard 
Med.Sah1 & Chi ldrens  Hospital ,Boston(spon.by H.Levy) 

A r e t r o s p e c t i v e  review of thyroid  func t i on  tests(TFT)was done 
to determine prevalence  of t hy ro id  d i so rde r s  i n  49 young DS. 24 
males & 25 females from 4 mo t o  3' y r  were compared t o  age-matched 
nonDS randomly s e l e c t e d  from those  screened f o r  hypothyroidism 
(hypo)because of developmental de l ay  o r  FTT.T4 & TSH were mea- 
sured by s tandard  R1A;antithyroid antibodies(Ab)were measured by 
hemaglutination.3 DS had congen i t a l  hypothyroidism(CH).Of t h e  3 
CH,1 had Hirschsprung 's  & 2 had duodenal a t r e s i a . 1  of 49 had ac- 
qui red  hypo w i th  +Ab c o n s i s t e n t  w i th  t h y r o i d i t i s . H i s  symptoms 
co r r ec t ed  w i th  Synthroid.Another DS was hyper thyroid  w i th  + Ab. 
She responded we l l  t o  PTU.13 of t h e  remaining 44 DS(27%) had 
mi ld ly  increased  TSH(6.6-26.8mIUlml) & normal T4("compensated 
hypo8').When t h e s e  13 were compared t o  t h e  DS wi th  normal T4 &TSH, 
t h e r e  were no d i f f e r e n c e s  i n  sex,growth,maternal age , a s soc i a t ed  
anomalies,development o r  s p e c i f i c  t hy ro id  symptoms.TSH was high- 
e r  than  cont ro ls ( t=3.9 ,p<.001)  f o r  t h e  under 1 y lo  DS wh i l e  
t h e r e  was no d i f f e r e n c e  i n  T4.0f t h e  31 w i th  normal TFT,4/19 re-  
t e s t e d  had normal T4 but  e l eva t ed  TSH.Of t h e  13 w i th  "compensa- 
t ed  hypo" 517 r e t e s t e d  had normal T4 & TSH.A prevalence  (3 of 49) 
of CH i n  DS t h i s  h igh  o r  t h e  a s s o c i a t i o n  of CH & GI anomalies i n  
DS has  not  been reported.While t h e  2 DS wi th  acqui red  t hy ro id  
d i s e a s e  had +Ab,the r e l a t i v e  l a c k  of t h y r o i d i t i s  was unexpected. 
Trans ient  TSH e l e v a t i o n s  were common.Routine t hy ro id  screening 
is  important i n  DS.A p rospec t i ve  s tudy i s  needed t o  e l u c i d a t e  
t h e  n a t u r a l  h i s t o r y  of t hy ro id  d i s e a s e  i n  Down Syndrome 
ch i l d r en .  

THE EFFICACY AND SAFETY OF ~ R ~ A L Q G S  OF VITAMIN D 

443 IN PSELIEOWPOPARATHYROIDISM(PHP). Shermine Dahbagh, 
Rus se l l  W. Chesney, Hector F DeLuca and Jacob Lemann 

Jr., Unive r s i t y  of Wisconsin, Un ive r s i t y  Hosp i t a l s ,  Madison, W I .  
and Medical Col lege  of Wisconsin, Milwaukee, W I .  

PHP is  cha rac t e r i z ed  by end-organ r e s i s t a n c e  t o  pa r a thy ro id  
hormone (PTH). Of 10 ch i l d r en (5  F:6 M) w i th  PHP and 1 wi th  
pseudo-PHP(PPHP). Two had PHP wi th  bone responsive  r e n a l  non- 
responsive  v a r i a n t  (BR,RNR) . Age of onse t  was 5.5211.67 (SE) y r .  
The d i so rde r  was f a m i l i a l  i n  73%. 82% have A lb r igh t s  h e r e d i t a r y  
os teodyst rophy (AHO). The 2 w i th  BR,RNR-PHP had e l eva t ed  a lka-  
l i n e  phosphatase l e v e l s  and hyperpara thyroid  bony changes on X- 
ray .  PTH was e l eva t ed  i n  a l l  3 p t s .  hypothyroidism. C a l c i t r i o l  
l e v e l s  were measured: PPHP (N=l) 34.0 m /ml v s  C l a s s i c a l  PHP k (N=2) 17.5f1.5 v s  PHP-BR,RNR (N=2) 36.0-3.01 (Pc0.05). Treat-  
ment inc luded V i t  D,-3 p t s ;  DHT-4 p t s  o r  c a l c i t r i o l - 4  p t s .  

4 DHT C a l c i t r i o l  
Growth(cm1pt-yr) 6.27t0.36 6.31f0.58 4.79f2.15 
Serum Ca a t  l a s t  9 . 02b .05  8.83r0.26 9.1220.28 

Flu  bogldl) 
Dose pe r  day 50,00OU/d 450 mcgf50 0.55 mcgf0.15 
Ca supplementation - 100% 100% 
PO b inde r s  - 67% 40% 

4~ype rca l cemia  occurred  us ing  Dp a t  1 ep i sode l l 21  P t .  months. 
Hypocalcemia occurred  a t  a r a t e  of 1 episode166 pt.-months w i th  
D2, 1 episode120 pt.-months w i th  DHT and 1 per  4.5 pt.-months 
w i th  c a l c i t r i o l ,  t h e  l a t t e r  occurr ing  because of documented 
non-compliance. The la vi tamin D me tabo l i t e s  appear t o  b e  s a f e  
and e f f i c a c i o u s  i n  long term therapy.  

EFFECT OF T4 OR T3 ON MATERNAL (M)-FETAL (F) GLUCOSE 
(GLU)-GLYCOGEN (GLY) METABOLISM. U. Devaskar, J, 444 Church, V. Chechani, F. Sadiq & S. Devaskar. (Spon. 

by W . J .  Keenan). S t .  Louis Univ. School of Medicine, Cardinal  
Glennon Ch i ld r en ' s  Hospi ta l ,  S t .  Louis,  MO. 

A p o t e n t i a l  f o r  T4 o r  T3 therapy i n  prevent ion  of IRDS of t h e  
newborn has  been r e c e n t l y  proposed (J.C.I.74,898,1984).  We explo- 
red  t h e  dose-responsiveness of F/M GLU-GLY metabolism t o  M ad- 
m i n i s t r a t i o n  of T4 o r  T3. T4 (150 o r  250pg/kg), T3 (75,125,175 o r  
225uglkg) o r  v e h i c l e  were adminis tered  I M  on d 25 & 26 of preg- 
nancy t o  r a b b i t  doe. F & M plasma GLU, i n s u l i n  ( I ) ,  f r e e  T4 (FT4) 
& T3 concen t r a t i on ,  c a rd i ac  (Cc) & hepa t i c  (H) GLY con t en t  were 
quan t i t a t ed  on  d 27.  A l l  d a t a  XSEM (P*<0.05 v s  c o n t r o l  ( c ) ) .  
n = No. of l i t t e r s .  LIE = undetec table .  
(n) FGLU PT4 T3 umol-GLY-U/gm 

(mgldl) ( ng ld l )  (nglml) Ca H 
M F M F M F M F  

C-16 6825 .7+.2 .1+.05 1.92.3 .9+.1 351 1652 4 5 s  2823 
T4150-3 11028 421 1.42.5 1422 22.8 45.4 322 4355 351 
T4250-5 12025 721 1.72.2 1721 32.535.4  421 4526 4 3  
T375-4 110+3 LIE UD 11+1 2+.2 3+.5 4+1 46+6 9+3 
T3125-4 11059 UD UD 1752 3z.4 = 22.3 3029 2052 
T3175-6 1 4 8 9  UD UD 30+4 4 2 . 1 3 5  4+.513+4 7 3  
T3225-3 1 0 6 9  UD UD 5829 4 2 . 1 5 2 1  322 30+1311+4 
M GLU, M & F I were s i m i l a r  i n  a l l  groups.  Conc1usions:l) T4 o r  
T3 c r o s s e s  t h e  r a b b i t  p l acen t a  from M+F i n  a dose  dependent man- 
ne r .  2) M T4 o r  T3 Rx causes  F but  not  M hyperglycemia wi thout  
change i n  I 3)  T4 o r  T3 d e p l e t e  F Ca & H GLY. 4) M H but  not  Ca 
GLY is  deple ted  w i th  h igher  dose  of T3. 
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