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Serum human calcitonin (HCT) is highest within the first 48 
hrs. of life. In term infants, HCT decreased to a mean ' S.E. of 
151 + 22 pg/ml at 1 week of age. Premature infants, however, had 
225 ? 40 pglml. Twelve small premature infants were followed for 
3 months to see if elevations of HCT persisted. Birth weight and 
gestation were 1123 ?. 218 gm (760-1600 gm) and 30 t 2.5 weeks 
(27-34 wks.). As shown below, moderate to severe osteopenia was 
present at 6 weeks of age. Hypocalcemia, elevations in serum 
alkaline phosphatase, and elevations in serum PTH with amino 
aciduria were frequent during the first 9 weeks. Serum HCT slow1 
fell, but remained elevated in 9/12 infants at 3 months. HCT may 
play an important role in the mineralization of infant bone and 
elevated serum HCT persists in the premature. The stimulus to 
HCT secretion during this period is presently unknown. 

Adult 1-2 wk. 3-4 wk. 6 wk. 9 wk. 12 wk. 
HCT pg/ml 71'6 364'52 291'36 254'40 236'37 220'77 
Calcium mg% 9.72.06 8.3t.27 8.9t.23 8.72.33 9.12.30 9.6t.3 
Alk.Phos.1.U. <400(infant) --- 373241 409249 506271 447'11 
PTH ~1 Eq/ml 7 ' 1.8 20 ' 3 20 ' 5 14 2 5 9 2 2 12 ' ? 
25-OHD ng/ml 2421.5 18 t 2 21 t 3 22 ? 2 21 ? 3 26 t 4 
I infants with --- 3/12 11/12 4/12 2/12 
noderate osteooenia 

~. . . 
Since provocative tests for GH release may not reflect normal 

GH secretory patterns, we stlldied 18 childrer, with diverse grow? 
disorders, age 7-18 yrs. by two standard stimuli (L-Dopa, argi- 
nine,insulin-induced hypoglycemia) and by contintious 1,lood with- 
drawal (collected hourly) for 12 and 24 hr integrated GH concen- 
trations (ICGH). Tests were started at 0800 hr; 12 hr ICGH was 
calculated for 1800-0600 hrs. Six patients with normal stimula- 
tion tests (penk>lO ng/ml) had 12 hr ICGH = 5.2 5 2.6 ng/ml(mea 
+ S.D.; range 2.5-9.1); two boys with delayed adolescence had no 
hourly peak b 10 ng/ml. Five patients with borderline stimulatia 
tests (peak GH 7-10 ng/ml) had 12 hr ICGH 4.0 + 2.3 (ranre 1.5- 
6.7); in 3/5. the peak integrated hourly levels were low: 4.5, 
4.7, 8.7. Seven patients with low stimulation tests (peak L 7 ng 
ml) had 12 hr ICGH 0.75 + 0.6 ng/ml (range 0.18-1.96); all had 
hourly peak ICGH 4 3.5 ng/ml and 617 had clinical evidence of GH 
dcficiency. Patients with delayed puberty 'bid borderlineor norma 
provocative GH; however, 415 had low 12 hr ICGH and hourly peaks 

There were highly significant correlations between ICGH peak, 
12 hr ICGH and peak proves-ative GH (pc0.001). In all groups, 1 
hr ICGH correlated with 24 hr ICGH (ptO.OO1). With the excep- 
tion of one child with obesity, growth velocities correlated mor 
closely with ICGH than with provocative GH. Constant withdrawal 
may be helpful particularly in patients with borderline provoca- 
tive tests and/or sexual immaturity. 
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o f  Pediatr ics,Stanford Medical Center 

Stanford, C Z l  i f o r n i a .  
Seven ch i ld ren  w i t h  s a l t - l o s i n g  CAH who had been o f f  minerala 

c o r t i c o i d  f o r  several years were s tudied.  9 ch i l d ren  w i t h  non- 
sal t - l o s i n g  CAH were con t ro l s .  The 7 subjects  showed c l i n i c a l  
evidence o f  poor con t ro l  despi te  suppressive doses o f  hydrocor t i  
sone; most showed coinc identa l  signs o f  g lucocor t i co id  excess. 
Chemical assessment o f  con t ro l  included serum 17-OHP, PRA, and 
ACTH and 24-hour u r i n e  17-KS and PT. The sa l t - l ose rs  were then 
placed on F l o r i n e f ,  0.1 mg b i d  w i t h  improvement i n  a l l  measured 
parameters(see t a b l e ) ,  decreased fa t igue  and s a l t  craving, and 
i n  some, a decreased c o r t i s o l  requirement wi thout  hypertension. 
Group n HCm /mZ/d 17KS mg/d PT mg/d 170HP ng/dl PRA nq/l /mi 

NSL 9 1gg9+3.8 3.1*0.5 2.5+0.7 1030+ 383 40+ 6 

SLtFx3m 6 20.3t2.3 9.3f1.8 6.7f1.3 240* 49 42f14 
a ues=mean q 
HC-hydrocortisone 17KS.17-ketosteroids PT=preqnanetriol 170HP- 
17-OH-progesterone PRA-plasma r e n i n  a c t i v i t y  

HORMOhE STUDIES IN PFWD3LESC!ZNI 7,XXY BOYS. Michael 
J. Hudson, Ar:hur Robinson. Univ- 
ersity of Colorado School of Medicine, Department of 

We thus conclude: 1 ) the  renin-angiotens in system can st imulate 
a l l  zones o f  the adrenal cor tex,  and elevated PRA can lead t o  
poor con t ro l  i n  s a l t - l o s i n g  CAH j u s t  as can inadequate suppres- 
s ion o f  ACTH; 2 )sa l t - l ose rs  need m inera locor t i co id  as wel l  as 
g lucocor t i co id  replacement f o r  optimal con t ro l ;  and 3)sa l  t - l ose rs  
should be maintained on m inera locor t i co id  f o r  l i f e .  

E iophysics and Genetics; National Jewish Hospital an3 Research enter, Denver; University of Manitoba, Department of Pediatrics, I 
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itoba. 
Sixteen 47,XXI boys have been followed prospectively frcm bir- 

h and are be- recalled for endocrine studies. To date 6 boys 
and available results are presented. 

sthulation test ( 1 m  IV bolus) and HCG stimulation 
given and analyzed for LH, FSH, test- 
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-- 19.3 4.8 3.8 
sal testosterone (&dl) 135 41 10 12 

:st HCG testosterone (&dl) 914 676 54 85 
Basal estradiol (&dl) 6.5 1.1 -- 2.8 
ost HCG estradiol 3 4 1.2 1.9 
Ke interpret theso 6,%d$.i irxiicate 1) normal pit>& function 
2) the elevated estradiol, which is associated with hypergonado- 
trophic hypogonadism in 47,XXY adults with Kiinefelter's syndrom 
starts to mnifest itself before puberty and m y  be an early in- 
aication of later hypogonadism. 

horrance. CA and McGil l  Univers i ty ,  Dept. o f  Medicine, Montreal I . . 

jenera l  ~ o s p . ,  Montreal, Canada. 
Thyroxine (T4), tri iodothyroni  ne (T3) and reverse T3 (rT3), 

concentrat ions by RIA and c o r t i s o l  (C) by radiotransinassay were 
neasured i n  amniot ic f l u i d  (AF) samples from human pregnancies 
5etween 10 and 43 weeks gestat ion.  T4 increased w i t h  gestat ional  
age (GA) between 10 and 30 weeks ( r  = t0.54, p<0.01) reaching a 
mean o f  1.2 pg/dl (95% confidence l i m i t s  [CL] 0.81 t o  1.8 pg/d l )  
between 25 and 30 weeks. T4 decreased w i t h  GA between 20 and 43 
weeks ( r  = -0.34, p<0.01) t o  a mean term leve l  o f  0.61 ug/dl (CL 
3.33 t o  1.13 vg/d l ) .  rT3 increased w i t h  GA between 10 and 20 
weeks ( r  = t0.66. p<0.001) t o  a mean l e v e l  o f  474 n / d l .  A f t e r  
20 weeks, rT3 decreased w i t h  GA ( r  = -0.77, p<O.OOlq t o  a mean 
concentrat ion o f  62 ng/dl a t  term. Mean T3 increased from 5.4 
ng/d l  a t  16-20 weeks t o  12.1 ng/dl a t  39-42 weeks. Mean C i n  AF 
increased between 30 and 43 weeks (13.5 ng/ml t o  27.8 ng/ml). 
AF-C co r re la ted  d i r e c t l y  w i t h  T3 ( r  = t0.51, p<0.01) and i n d i -  
r e c t l y  w i t h  rT3 ( r  = -0.43, p<0.01) between 10 and 43 weeks. Al. 
though the source o f  the AF iodothyronines i s  unknown, the high 
rT3 and low T3 concentrat ions r e f l e c t  f e t a l  serum leve ls  more 
than maternal. The s i g n i f i c a n t  c o r r e l a t i o n  between T3 and C are 
cons is tan t  w i t h  recent  data i n d i c a t i n g  c o r t i s o l  dependent i n -  
creases i n  serum T3 concentrat ions and i n  v i t r o  t i ssue  convers io~ 
of T4 t o  T3 p r i o r  t o  the onset o f  l abor  i n  f e t a l  sheep. 

ONTOGEtjESIS OF IODOTHYRONINE PRODUCTION AND CLEARANCE 
Ili SHEEP. A.H. K l e i n  D Pad e t t  P Casta na G 
Calvar io ,  T.H. Oddie ; n & i e d ; t $ n a l  

Gen. Hospi ta l  Torrance, CA. 
and metabol ic :learance rates 

(MCR, L/MP/d) f o r  thyrox ine ( ~ ' 4 ) ;  t r i i odo thy ron ine  (T3), and re -  
verse T3 (rT3) were measured i n  4 newborn sheep 7 t o  14 days o f  
age using s i n g l e  i n j e c t i o n  non-compartmental methods. Results 
were r e l a t e d  t o  data i n  f e t a l  and a d u l t  sheep. Thyroid secre- 
t i o n  o f  T3 and rT3 were ca lcu la ted  from T3/T4 and rT3/T4 r a t i o s  
measured i n  a d u l t  and f e t a l  t h y r o i d  glands: 

Fetus From Newborn From Adul t  From 
MCR PR Thyroid MCR PR Thyroid MCR PR Thyroid 

T4 3.9 335 7.3 511 2.5 146 
T3 80 <27 <27 40 96 52 42 28 14 

rT3 19 102 3 28 28 5 74 38 1 
Newborn T4 MCR>fetal (p<.05) and a d u l t  (p<.01); newborn T4 PR> 
f e t a l  (p<.05) and a d u l t  (p<.01). Feta l  T3 MCR>newborn (p<.01) = 
adul t ;  newborn T3 PR>fetal (p< . O l  )>adu l t  (p< .301). Feta l  rT3 MCR 
= newborn<adult (0<.05): f e t a l  rT3 PR>newborn ( ~ c . 0 1 )  = adul t .  
The T3 secreted %om the t h  r o i d  i s  minimal i n ' f e t u s ,  approxi- 
mates 54% i n  newborn, and 5y% i n  a d u l t  animals. Percent rT3 se- 
c r e t i o n  approximates 3% i n  fe tus,  18% i n  newborn, and 3% i n  a- 
d u l t  animais. Conclusions: I n  the newborn a) T4 secret ion i s  
increased; b) T3 product ion i s  increased,as a r e s u l t  o f  incyeas- 
ed secret ion and au mented T4-T3 conversion; c )  rT3 product ion 
from T4 i s  decreasej, and rT3 sec re t ion  i s  minimal; d) thy ro id  
s e n s i t i v i t y  t o  TSH o r  p i t u i t a r y - t h y r o i d  feedback appears t o  be 
a l t e r e d  dur ing t h i s  period. 
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