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STABLE BONE MINERAL CONTENT ASSOCIATED WITH CONGENITAL HYPOALDOSTERONISM DUE TO DEFICIENCY OF 
RISES IN CALCITONIN & 1,25(OH) VIT. D IN NORMAL 486 PREGNANCY, Je r ry  Schutzman,  S e a n  Steichen,  Vicki 
Neumann, Mona Ho, Reginald C. Tsang, U. of Cincinnati. -- 

Calcium regulat ing hormones have not been studied in relat ion t o  bone 
mineral  con ten t  (BMC) during pregnancy. We hypothesized t h a t  bone 
mineral  con ten t  would be  cor re la ted  with calci tonin (CT) concentrat ions,  
s ince C T  is  considered a hormone p ro tec t ive  of mate rna l  skeleton during 
t i m e s  of C a  stress;  BMC also would be maintained in pregnancy because 
o f  elevat ion of 1,25(OH) vit. D levels, which promotes bone C a  s to res  
by increasing intest inal  6 a  absorption. I  I  normal pregnancies in middle 
class  women be tween  25-35 yrs. old were  studied prospectively. Blood 
samples  were  drawn for  analysis of iCa  (ion specif ic  electrode),  
1,25(OH) vit. D (HPLC, protein binding assay N= 29 + SD 6 pglml) & C T  
(radioirnAunoassay, 1-32 CT); monthly BMC were  measured by photon 
absorpt iometry.  BMC (113 radius) w a s  .787 + SE .033 gmlcrn,  .781 + 
.033, .819 + .024 & .795 + .027 a t  8-11, 13-lz, 23-27 & 33-37 wks (no  
signif icant  change). iCa  w a s  3.9 + 1.14 mg/dl, 4.7 + 1.02, 4.6 + 1.01, 4.7 
+ 1.00 (no signif icant  change). 1 ; 2 5 ( 0 ~ )  D was  e leva ted  57 <I,  (p'.001 
vs. non-pregnant), 72  2 1, 64  2 1, 91  2 1,qp < .I). C T  was  12 2 I  pg/ml, 
rose t o  18 + 1, 29 + 1, 32 + 1, (p< .001). BMC was  not cor re la ted  with 
iCa  o r  1,25(OH) D; BMC was  cor re la ted  wi th  CT, a f t e r  12 wks. (r = .42, 
p < .04). TI,&, bone mineral  con ten t  is  maintained during normal 
pregnancy; 1,25(OH) D is elevated ea r ly  in pregnancy but  not  cor re la ted  
with BMC; calciton?n r ises > 12 wks. of pregnancy & cor re la tes  with 
BMC. We specu la te  t h a t  r ises  of calci tonin during pregnancy p ro tec t s  
t h e  mate rna l  skeleton,  & elevat ions of 1,25(OH)2 vi tamin D res to re  C a  
balance during a period of calcium stress .  

RESPONSE OF GROWTH HORMONE DEFICIENT PATIENTS TO SYN- 
THETIC GROWH HOWONE-RELEASING FACTOR. E l i z a b e t h  A. 487 S c h r i o c k ,  Rober t  H. h s t i g ,  S tephen  N. R o s e n t h a l ,  

S e l n a  L .  Kaplan,  Melvin M. Grumbach, Dep t .  o f  P e d i a t r i c s ,  
U n i v e r s i t y  o f  C a l i f o r n i a  San F r a n c i s c o ,  San F r a n c i s c o ,  CA 

We s t u d i e d  t h e  growth hormone (GH) r e s p o n s e  t o  s y n t h e t i c  
growth hormone- re leas ing  f a c t o r  (GRF (1-44)-NH2)t i n  non-GH d e f i -  
c i e n t  (NGHD) s u b j e c t s  (4-33 y r s )  and GH d e f i c i e n t  (GHD) p a t i e n t s  
(5-24 y r s ) .  The mean (fSE) peak GH r e s p o n s e  o f  6 NGHD c h i l d r e n  
a f t e r  5 vg/kg IV of  C-RF (27.125.8 ng/ml) was s i m i l a r  t o  t h a t  o f  
NGHD young men p r e v i o u s l y  r e p o r t e d  (JCEM 57:677).  Of 20 p a t i e n t s  
w i t h  s e v e r e  GH d e f i c i e n c y  17  responded  t o  5 ug/kg IV o f  GRF, b u t  
t h e  mean peak  plasma GH c o n c e n t r a t i o n  was l e s s  t h a n  t h a t  of  t h e  
NGHD group  (5 .0 f1 .2  v s  27 .2 f3 .5  ng /ml ;  p<0.001).  P a t i e n t s  w i t h  
i s o l a t e d  GH d e f i c i e n c y  had r e s p o n s e s  s i m i l a r  t o  t h o s e  w i t h  m u l t i -  
p l e  p i t u i t a r y  hormone d e f i c i e n c i e s .  The GH r e s p o n s e s  o f  t h e  GHD 
c h i l d r e n  c o r r e l a t e d  n e g a t i v e l y  w i t h  c h r o n o l o g i c  a g e  ( r =  -0.758, 
p<0 .02) .  S i x  p a r t i a l l y  GHD c h i l d r e n  had a h i g h e r  GH r e s p o n s e  t o  
GRF t h a n  s e v e r e l y  GHD c h i l d r e n  (13.121.8 v s  6.9f1.7 ng/ml;  
p<0.04) b u t  lower  t h a n  NGHD c h i l d r e n  (p<0 .05) .  GRF induced  h i g h e r  
plasma GH l e v e l s  i n  GHD t h a n  d i d  a r g i n i n e ,  i n s u l i n ,  o r  L-dopa. 

The GRF t e s t  is  u s e f u l  f o r  a s s e s s i n g  GH r e s e r v e .  Although a GH 
r e s p o n s e  t o  GRF i n  GHD p a t i e n t s  s u g g e s t s  GRF d e f i c i e n c y ,  t h e  l a c k  
o f  r e s p o n s e  does  n o t  e x c l u d e  i t .  The GH r e s p o n s e  t o  s y n t h e t i c  GRF 
i n  many GHD c h i l d r e n  i s  c o n s i s t e n t  w i t h  a  hypo tha lamic  abnormal-  
i t y  a s  t h e  e t i o l o g y  o f  t h e i r  GH d e f i c i e n c y  and s u p p o r t s  t h e  po- 
t e n t i a l  t h e r a p e u t i c  u s e f u l n e s s  o f  GRF o r  a n  a n a l o g  i n  t h e s e  
p a t i e n t s .  
tGRF k i n d l y  p rov ided  by  D r .  R. Gui l l emin  and Dr .  N. L ing .  

Type A i n s u l i n  r e s i s t a n c e  ( a s s o c i a t e d  wi th  a c a n t h o s i s  n i g r i c a n s  
and o v a r i a n  d y s f u n c t i o n  i n  a d o l e s c e n t  f e m a l e s )  has been a s c r i b e d  
t o  d e c r e a s e d  i n s u l i n  r e c e p t o r s  o r  t o  a  p o s t r e c e p t o r  d e f e c t .  Four 
a f f e c t e d  females  from one f a m i l y  ( i n c l u d i n g  a set  o f  t w i n s )  w i t h  
a c a n t h o s i s  n i g r i c a n s  and vary ing  d e g r e e s  o f  male h a b i t u s ,  a c r a l  
h y p e r t r o p h y ,  and muscle cramps had normal o r a l  g l u c o s e  t o l e r a n c e ,  
b u t  i n c r e a s e d  f a s t i n g  (64-170 i!U/ml; c o n t r o l  13+1  ~ ~ U l m l )  and peak 
p o s t - g l u c o s e  (244-10!0 11U/ml; c o n t r o l  9021 ~ , U / m l )  plasma i n s u l i n s  
( I R I ) .  To t e s t  f o r  a  p o s t - r e c e p t o r  d e f e c t ,  t h e  t w i n s  underwent  
euglycemic g l u c o s e  clamps wi th  plasma IRI v a r i e d  from 65 t o  1600 
;:U/ml. The i n s u l i n  dose  response  c u r v e s  were s h i f t e d  t o  t h e  r i g h t  
w i t h  112 max IRI responses  (Km) o f  135 and 210 plJ/ml vs. 7228 
11U1ml i n  c o n t r o l s .  Glucose i n f u s i o n  r a t e s  r e q u i r e d  t o  m a i n t a i n  
euglycemia a t  1600 ijU/ml (Vmax) were d e c r e a s e d  (5 .7  and 8 .3  vs. 
1 2 . 0 t 0 . 3  mg/kg.min i n  c o n t r o l s ) .  Decreased i n s u l i n  a c t i o n  was not  
due t o  a n t i - i n s u l i n  r e c e p t o r  a n t i b o d i e s  o r  o b e s i t y  ( a s  a s s e s s e d  by 
3 ~ ~ 0 ) .  In t h e  one twin  i n  which i t  was measured,  i n s u l i n  b ind ing  
t o  monoc t e s  (7 .0% p e r  107 monocytes)  and e r y t h r o c y t e s  ( 3 . 0  4 p e r  
1 . 6  x 1 0 8  RBC's) was l e s s  t h a n  t h a t  obse rved  i n  c o n t r o l s  110.420.8 
and 4 . 8 2 . 5 ,  r e s p e c t i v e l y ) .  Conc lus ion :  Because o f  a  d e c r e a s e d  
maximal r e s p o n s e  (Vmax) and s e n s i t i v i t y  (Km) t o  i n f u s e d  i n s u l i n .  
t,ype A i n s u l i n  r e s i s t a n c e  may be due  t o  bo th  r e c e p t o r  and p o s t -  
r e c e p t o r  d e f e c t s .  Llhen a p a t i e n t  r ~ i t h  t y p e  A i n s u l i n  r e s i s t a n c e  
i s  i d e n t i f i e d ,  a  f a m i l i a l  i n c i d e n c e  s h o ~ ~ l d  be sought .  

CORTICOSTERONE METHYL OXIDASE I (CMO-I) ACTIVITY. t 489 D ~ h u l m a n ,  A , a s ,  J p r e b i s , ~  ~ e l b y  , T  w i l s o n , ~  ROO, 

Deot.Ped..Univ.So.Fl.Col.Med..All Child.Hoso..St.Petersbure.FL. . . ". 
Congen i ta l  i s o l a t e d  hypoa ldos te ron i sm i s  a s s o c i a t e d  w i t h  s a l t -  

l o s i n g  and f a i l u r e  t o  t h r i v e  i n  i n f a n c y .  The t e r m i n a l  s t a g e s  of  
a l d o s t e r o n e  (A) s y n t h e s i s  r e q u i r e  two mixed f u n c t i o n  o x i d a s e s :  
CMO-I and CMO-11. C o r t i c o s t e r o n e  ( B )  i s  c o n v e r t e d  t o  a  l a b i l e  
i n t e r m e d i a t e  by CMO-I which is t h e n  c o n v e r t e d  t o  A by CMO-11. 
Absence of CMO-I1 a c t i v i t y  r e s u l t s  i n  low c i r c u l a t i n g  l e v e l s  o f A  
and accumula t ion  of 18-hydroxycor t icos te rone  (18-OHB) g e n e r a t e d  
from t h e  l a b i l e  i n t e r m e d i a t e .  The normal r a t i o  of 180HBlA i n  
b o t h  u r i n e  and plasma is 2. R a t i o s  i n  i n f a n t s  w i t h  CMO-I1 d e f i c i -  
ency have been  > l 5 .  We now r e p o r t  a n  i n f a n t  w i t h  CMO-I d e f i c i e n c y  

A 5 week female  i n f a n t  p r e s e n t e d  w i t h  f a i l u r e  t o  t h r i v e  and 
hyperka lemia  (10 mEq/L),hyponatremia ( l l O ) , h y p e r r e n n i n e m i a  
(804 n g l m l l h r )  and hypoa ldos te ronemia  ( 2 . 7  n g l d l ) .  B was e l e v a t e d  
(1128,1013 ng/dl).Desoxycorticosterone (DOC) and 18-hydroxy-DOC 
l e v e l s  were m i l d l y  e l e v a t e d  (25 and 21 n g l d l  respectively).lt?-0HB 
v a l u e s  were i n  t h e  normal range  (25.22 ng /d l ) .P lasma  r a t i o s  of  
18-OHBIA were 2 .5 ,3 .1 .  U r i n a r y  r a t i o s  o f  t h e  m e t a b o l i t e s  of 
t h e s e  compounds ranged between 2.3 and 2 .6 .  ACTH d i d  n o t  i n c r e a s e  
A l e v e l s  s i g n i f i c a n t l y  (6.7+8.9) ,  b u t  B i n c r e a s e d  t h r e e - f o l d  
(473 t1559) .  18-OHB l e v e l s  i n c r e a s e d  o n l y  t o  t h e  h i g h  normal range  
(22+47). The c l i n i c a l  and b iochemica l  a b n o r m a l i t i e s  r e a d i l y  cor -  
r e c t e d  w i t h  m i n e r a l o c o r t i c o i d  and s a l t .  Low A l e v e l s  i n  t h e  
p r e s e n c e  of normal 18-OHBIA r a t i o s  i n  t h e  s a l t  d e p l e t e d  s t a t e  
c o n s t i t u t e  e v i d e n c e  f o r  d e c r e a s e d  CMO-I a c t i v i t y .  

WHAT CONSTITUTES GH DEFICIENCY? B e s s i e  E. S i l i o t i s ,  t 490 G i l b e r t  Augus t ,  W e l l i n g t o n  Hung -. 
Pregnancy Research  Branch,  NIQID, NIH, Be thesda ,  MD 

20205 and C h i l d r e n ' s  Hosp. N a t i o n a l  Med. C t r . ,  G!4 U n i v e r s i t y .  
C l a s s i c  GH d e f i c i e n c y  i s  d e f i n e d  on t h e  b a s i s  of  p r o v o c a t i v e  

t e s t s  i n  t h e  a p p r o p r i a t e  c l i n i c a l  s e t t i n g .  Some a u t h o r s  have pro- 
posed t h a t  a  s u i t a b l e  n o c t u r n a l  GH l e v e l  is a u s e f u l  p h y s i o l o g i c  
i n d e x  i n  normal c h i l d r e n .  Using s t a n d a r d  p r o v o c a t i v e  a s  w e l l  a s  
p h y s i o l o g i c  (q20 min x 24h) t e s t i n g ,  we have s t u d i e d  1 8  GH d e f i -  
c i e n t  and 11 s h o r t  ( h t  < l % t i l e )  c o n t r o l c h i l d r e n .  The GH d e f i c i e n t  
g roup  was d i v i d e d  i n t o  3 based  on  t h e  h i g h e s t  peak GH a f t e r  provo- 
c a t i v e  t e s t s :  s e v e r e  (< 5.0 ng /ml ) ,  modera te  (5.0-6.9 ng/ml)  and 
p a r t i a l  (7.0-9.9 ng/ml) GH d e f i c i e n c y .  The d a t a  a r e  summarized: 

Peak GH a f t e r  Mean 24h Number o f  p a t i e n t s  
GH-deficient  p r o v o c a t i v e  GH conc .  w i t h  GH p u l s e s  between 

r o u  t e s t s  (ng/ml)  ( n  /ml)  10-19.9 20-29.9 >30 n /ml 
e v e  Moderate n = l O  (n=2) 2.6 6 . 6 t  2 0 3  

2 . 0 t  2 2  0.3** 
P a r t i a l  (n=6)  8 .4  2 0.5* 1 .6  2 0.2* 0 
Cont ro l  Group 

(n=12) 21.2 ' 3.9 5.0 2 0 .7  11 I 11 1 5 > - 7  

aOne p t  w i t h  GH p u l s e  d u r i n g  day t ime ,  a l l  o t h e r ' p u l s e s  n o c t u r n a l .  
*P < 0.005, t P < 0.025 Cont ro l  v s .  GH-deficient  g roup .  
Our d a t a  c o n f i r m  t h a t  GH d e f i c i e n c y  c a n  be  d iagnosed  w i t h  s t a n d a r d  
p r o v o c a t i v e  t e s t s ,  however, p h y s i o l o g i c  GH measurements such  a s  
n o c t u r n a l  ( and  even  day t ime)  sampl ing  c a n  sometimes be m i s l e a d i n g .  
Twenty-four hour  s t u d i e s  (and  i n t e g r a t e d  GH c o n c . )  a r e  h e l p f u l  i n  
b e t t e r  u n d e r s t a n d i n g  t h e  n e u r o r e g u l a t o r y  c o n t r o l  o f  GH s e c r e t i o n  
a s  w e l l  a s  g i v i n g  a more p r e c i s e  a n a l y s i s  of  GH o u t p u t .  

CHARACTERIZATION OF 0-ENDORPHIN ACTIVITY IN THE FETUS: 
ACETYLATED 6-ENDORPHIN (AC %-EP) AND TOTAL 0-ENDORPHIN t 491 (6-EP) DURING mP0XIA. w m o n d  I . S t a r k ,  Sharon  L. 

Wardlaw, S a l h a  S. D a n i e l ,  Mary M. Smeal and L. S t a n l e y  James,  
ColumbiaU.,Coll.P&S,BabiesHosp.,Div.Perin.,Depts.Ped.&Anes.,N.Y. 

Hypoxia i s  a s s o c i a t e d  w i t h  h i g h  c o n c e n t r a t i o n s  of  t o t a l  plasma 
B-EP i n  b o t h  human u m b i l i c a l  c o r d  and f e t a l  lamb. To c h a r a c t e r i z e  
t h i s  endorph in  a c t i v i t y  we used  RIA t o  measure AC O-EP ( a n t i b o d y  
r e a c t s  < l %  w i t h  0-EP) and t o t a l  plasma O-EP ( a n t i b o d y  r e a c t s  
e q u a l l y  w i t h  8-EP and AC O-EP). 9 f e t a l  lambs were s t u d i e d  b e f o r e  
and a f t e r  exposure  o f  t h e  p r e g n a n t  ewe t o  10% 02  x 30 min w i t h  
and w i t h o u t  f e t a l  dexamethazone p r e t r e a t m e n t .  I n  13 hypoxia  
s t u d i e s  (Pa02 22+1 t o  12+1 mmHg), AC B-EP remained unchanged 
(85f11  and 109f14 pg/ml mean 2S.E.) w h i l e  t o t a l  13-EP i n c r e a s e d  
(102+21 t o  557'165 pglml,  pc.01). Thus it i s  l i k e l y  t h a t  i n a c t i v e  
AC B-EP i s  t h e  major  endorph in  s p e c i e s  i n  t h e  u n s t r e s s e d  f e t u s  
w h i l e  b i o l o g i c a l l y  a c t i v e  B-EP i n c r e a s e s  w i t h  hypoxia .  I n  5 
hypoxia  s t u d i e s  dexamethazone p r e t r e a t m e n t  had no e f f e c t  on  
AC B-EP l e v e l  w h i l e  t h e  i n c r e a s e  i n  t o t a l  0-EP was b l u n t e d  
(108+25 t o  158+12 pg lml ) .  There  was a n  i n v e r s e  c o r r e l a t i o n  of  
AC B-EP w i t h  g e s t a t i o n a l  age  (R=-0.49, pC.01, 113-142d, N=28). 
The t o t a l  O-EP r e s p o n s e  t o  hypoxia  was l e s s  b e f o r e  t h a n  a f t e r  
130 d g e s t a t i o n .  Thus b i o l o g i c a l l y  i n a c t i v e  AC B-EP r e l e a s e d  by 
t h e  u n s t r e s s e d  f e t u s  i n  d e c r e a s i n g  amounts toward t e rm i s  un- 
a f f e c t e d  by hypoxia  o r  g l u c o c o r t i c o i d s  w h i l e  a c t i v e  O-EP r e l e a s e  
i s  i n c r e a s e d  by hypoxia  and suppressed  by g l u c o c o r t i c o i d s .  
S p e c u l a t i o n :  Da ta  a r e  c o n s i s t e n t  w i t h  d i m i n u t i o n  i n  t o n i c  a c t i v i t y  
o f  i n t e r m e d i a t e  (AC 0-EP r e l e a s e )  and enhancement of  a n t e r i o r  
0-EP r e l e a s e )  p i t u i t a r y  a c t i v i t y  w i t h  g e s t a t i o n a l  m a t u r a t i o n .  
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