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STEROID 21-HYDROXYLASE GENE ANALYSIS IN 
CONGENITAL ADRENAL HYPERPLASIA. John A. 
Philli s 111*, Karla J. ~atteson+, pa= 470 Orland:*, and Walter L. Miller. *Vanderbilt 
Univ., Nashville, TN and Univ. of Califor- 
nia, San Francisco. 

Congenital adrenal hyperplasia (CAH) is usually due 
to an autosomal recessive defect in 21-hydroxylation 
of steroid hormones. The human gene for 21-hydroxyla- 
tion, P450c21B, is closely linked to its inactive 
homologue, P450c21A. We have cloned a human P450c21 
cDNA and used it to determine the restriction patterns 
of 51 members of 10 different families, each with 2 or 
more CAH cases. Following digestion of genomic DNA 
with E R I  or =I, patterns reported by others to 
indicate P450c21B gene deletions (absent 12- or 3.7-kb 
fragments) were seen for 6/20 CAH and 6/20 normal 
P450c21B alleles. Following digestion with X I I ,  
EcoRI, =I, -1, or =I normal P450c21B gene - 
patterns were seen in all CAH samples with at least 2 
enzymes. Linkage analysis indicates the P450c21 
alleles co-segregate with CAH (no recombinants seen in 
15 informative meioses). We conclude 1 )  P450c21B gene 
"deletions" detected by others using single enzyme 
digestions may, in some cases, represent gene conver- 
sions, polymorphisms or unequal crossover products 
rather than simple deletions and 2) while prenatal 
diagnosis of CAH is feasible by linkage analysis in 
8/10 families studied to avoid errors the patterns of 
all family members should be studied before inferring 
the CAH status of the fetus from restriction patterns. 

LACK OF METABOLIC EFFECT OF GROWTH HORMONE (GH) 36 
HOURS AFTER INJECTION M a r t i n  Press, Sonia Caprio,  
Morey Haymond, W i l l  iam Tamborlane. Depts o f  Peds, 47 1 Vale Univ,  New Haven CT & Mayo C l i n i c ,  Rochester M I .  

Since Gtl i s  o n l y  g iven t h ree  t imes a  week we s tud ied 
whether metabo l ic  e f f e c t s  were s t i l l  apparent 36h 

a f t e r  a  shot. S i x  GH d e f i c i e n t  boys aged 13-17 rece ived a  
stepwise euglycemic i n s u l  ' n  clamp (8, then 40 mIJ/dmin f o r  90 1 in ins each) combined w i t h  H-glucose i n f u s i o n  t o  independent ly 
measure hepat ic  and,peripheral  i n s u l i n  s e n s i t i v i t y .  Ch i ld ren 
were s tud ied  be fo re  and a f t e r  7-19 weeks o f  GH t reatment  (0.05 
mg/kg IM qod) which increased growth r a t e  from 4.6+0.9 t o  
8.95.4 cmlyr (p<0.02). At t h e  t ime o f  t h e  second Ttudy,  36h 
a f t e r  t he ,  l a s t  shot ,  GH l e v e l s  had re tu rned  t o  base l i ne  (2.0s.5 
vs 1.79.3 ng/ml) w h i l e  somatol~iedin C was s t i l l  markedly 
e l eva ted  (1.29+0.25 vs 0.29+0.06 U/ml , p<0.01). There was no 
d i f f e r e n c e  i n  f a s t i n g  plasmn glucose (79.7+3.4 vs 75.9+1.8 
mg/dl)  o r  i n s u l i n  (7.4L2.0 vs 6.0~1.4 mU/lr ,  a l though h a 1  
glucose turnover  was s l i g h t l y  h igher  (2.48t0.28 vs 2.11+0.27 
mg/kg.min, p.cO.05). However, hepat ic  g l  ucoTe product ion- 
suppressed t o  the same e x t e n t  du r i ng  t he  low dose clamp (71 vs 
85%) , and i n s u l i n  s t imu la ted  glucose uptake du r i ng  t he  h igh  dose 
clamp a c t u a l l y  tended t o  be h igher  a f t e r  GH t reatment  ( 9 . 4 5 . 9  
vs  7,9+0.9 mg/kg.min). I n  con t ras t ,  i n  t h ree  c h i l d r e n  s tud ied 
12h a f t e r  a GH shot ,  i n s u l i n  s e n s i t i v i t y  was decreased. Thus, 
36h a f t e r  GH, no adverse e f f e c t s  on carbohydrate metabol ism were 
de tec tab le ,  and some c h i l d r e n  were a c t u a l l y  more i n s u l i n  
s e n s i t i v e ,  p o s s i b l y  as a  r e s u l t  o f  i n s u l i n - l i k e  e f f e c t s  o f  
somatomedins. 

HYPOZHALAMIC HY-PIMSM IN CKKDREN 
WITH SHOIZT SPA'IURE. M. Fu liese, F. Lifshitz, P. 
Fort, C. &mantes, &eds- 472 a. H. Coil. andDept. of Pediatrics, mrth 
Shore University Hospitdl, Manhasset, NY. 
Hyposa~totropinism can be due to a pituitary 

defect of grwRh h o m e  (GH) secretion, a hypothalamic defect 
of GH-releasing h o m e  (GHRH) secretion or to a NeUOSWretory 
Defect (NXHD) . 'nventy-nine patients, aged 5-17 years, with 
height below the 5th percentile, delayed bone age and no organic 
disease were studied. GH status was evaluated by [I1 a cahined 
honronal stirtulation test (CHST) of sequentially administered 
insulin, &RH, TRH, and L-Dopa, [21 8-hour overnight GH test 
(CGH) and [3] IV (1-44) hp GHRH-NH2 infusion. Fourteen patients 
with growth rate (GR) of 3.7+1.1 d y r  had a n o d  GH response 
on CHST (12.9 + 4.5 ng/ml) a;;d GHRH (24.6+12.6) but subnod 
CGH (2.6M.7) ccnpatible with NSGHD. ~ive-patients with GR of 
2.8M.6 ayr had a subnod GH respanse on CHSP (2.65.4) and 
CGH-(1.6M.3) but a noml GH respanse to GHRH (11.325.7) 
ccnpatibie with GHRH deficiency. Ttm patients with a GR of 3.0 
d y r  had subnomd respcnses on CHSP !2:3), CGH (1.3) and GHRH 
(1.6) ccnpatible with pituitary GH deflclency. Eight patients 
with GR of 4.9+1.3 d y r  had n o d  respanses on all 3 tests. GH 
deficiency is %inly hypothalamic in origin. The mst c-n 
form is the NSGHD with a clinical spectnnn frcm a virtually 
n o d  growth rate dam to swere growth stunting. GHRH 
deficiw is a less c m ,  but is mre carmvl than a pituitary 
GH deficiency. This study damnstrates that cdined physiolqic 
and phamcologic tests of GH reserve can determine the origin 
of the disorder. 

lknxs Uthln, Wstine Albini ard hwnet H.MFUIvray 

Plaslna SnC/IGFl -tratio118 do nat amdate well with mwth -. -. 
~ t y o f ~ t i v i n p a n t s a n d ~ r m r w i f h ~ ~  
mtesafQidefYdmtptientschnlngGHtherapy. l k a i m o f W s  

W was to obtsln m t a t i w  infmmticn a h t  the excreticm af SmC/Ei!l in 
W ~ ~ a x 3 d r t a i D e d f k o m ~ v l t h ~ s n d a t o ~ @ y O v t h  
84 children (ages 2-17 years) collected 12 hour overnight urine specimens. 
~ I i n ~ W ~ a n t m L a  ~ I I c c a g n l s e d ~ w i t h k W > - 2  
S.D., growth < 5 cms/year, and peak GH > 8 4 m . l  to s t i m u l i i .  Group I11 
a n s i s t e d o f G H d e f Y c i e n t ~  5 0 m l a l l ~ c f u r l n e w e r e d i a l y z e d a n d  
omoxhated 50 fold by lyoPDli28tim using a a c a t i c n  of tk mikd a f  

SnC/I@l was masmd by a mdi- (Nichals Institute). !h 
qyfultity of S a C m  excleted wss standardized for wei&t (&/kg). 

RZults: ~ ~ ~ ~ + s a n )  - 
QwpI n -11 n Gwpm 

All 27.52 2.2 31 8.621.6 29 8.421.2 
27.322.8 17 7.3 + 1.9 13 6.0 + 1.7 

R h - t d  27.8 + 3.7 14 9 .6z2 .5  10.5z1.4 
u o I I e x ~ e t e s l n o i f i c a n t l y ~ ~ ~ t s  

. - 

u r l n e ~ i n ~ ~ ~ ~ ~ ~ t i a r t s I I . ; ! ~ ~ 5 I ~  
&sdim n 0-12 h Rst InjecWm n 13-24 h h t  Injecticn n 
l 0 . 9 t l . 9  24.2 + 5.6 U 24.9 + 10.5 6 

-im ~thalogireuy ~-~ vfP are QI defld& ar QI SJmcieot 
by standard provwative tests, excrete l e s s  urine SmC/IGF1 than control 
subjects. E i l s a r a n e m e r r t s a f - S a C m m 3 y i n c I E e s e c u r ~ a b a r t  
t h e j n t e r p l a y ~ t M s m * a n d G f r ,  s e x ~ a n d ~ t i c m .  

BIOSYNTHETIC METHIONYL-HUMAN GROWTH HORMONE (BMHGH) TREATMENT 
AFFECTS IMMUNE FUNCTIONS ( I F )  I N  GROWTH HORMONE-DEFICIENT CHILD-  - . . - . . -. 
REN. Robert Ra a o r t ,  Bruce Petersen, Kathr n A. Skuza, Melinda @ 474 Heim. Steven loPdste in  (Spon. by F. Beh:e). UMD-New Jersey - 
Medical School. Chi ldren 's  Hospital  of New Jersev. D e ~ a r t m e n t  - -  . 
of P e d i a t r i c s ,  Newark. NJ; E l i   illy & Co., Ind ianapol is ,  1N 

We have prev iously  reported t rans ient  depression of % B c e l l s ,  Phytohemag- 
g l u t i n i n  (PHA) responsiveness and T Helper/Suppressor c e l l  ( T  H/S) r a t i o s  i n  
GH-deficient ch i ldren  during treatment (Tx) wi th  p i t u i t a r y  der ived human growth 
hormone (PHGH) ( J  Pedia t r  109:434, 1986). I n  v i t r o ,  incubat ion  of per iphera l  
blood lymphocytes. (PBL) w i t h  GH resul ted  i n  decreased % B c e l l s .  The PEL of 
ch i ldren  undergoing GH Tx had increased base l ine  and GH st imulated  p r o l i f e r a t i o n .  

I n  the  current  study, we evaluated I F  during Tx w i t h  BMHGH ( k i n d l y  provided 
by E l i  L i l l y  & Co.) i n  7 ch i ldren ,  ages 4-15, 2 female. Four p t s .  had been 
p a r t  o f  the  prev iously  c i t e d  r e p o r t .  C e l l  surface markers (SM) and i n t e r l e u k i n - 2  
receptors ( I L - 2 r )  were measured by f low cytometry. A l l  p t s .  had normal base l ine  
I F .  Data obtained during 6 months of Tx were analyzed. 

% B c e l l s  decreased s i g n i f i c a n t l y  a t  1 month of Tx (mean change vs base l ine  
- 3 . 9  * 3.2 ,  pC.05 by two- ta i led  pa i red  T t e s t )  and remained below base l ine  
i n  most p ts .  a t  3 and 6 months, confirming our i n  v i t r o  and i n  v ivo  f indings 
w i t h  PHGH. % T t o t a l  c e l l s  increased (mean change +3.5 t 3.4 ,  p<.05) a t  1 
month. There were no other  s t a t i s t i c a l l y  significant changes i n  SM. Mitogen 
responses t o  PHA and concanavalin-A (Con-A) increased i n  5/7 and 6/7 pts .  a t  
1 day-1 month of Tx, i n  agreement w i t h  our i n  v i t r o  data.  At 3 months o f  Tx 
PHA and Con-A responses decreased i n  2/7 and 5/7 ch i ldren  respect ive ly .  IL -2r  
expression was diminished a t  1 day-1 month i n  6/7 pts .  Most o f  these changes 
were t r a n s i e n t  and none was c l i n i c a l l y  ev ident .  

We provide f i r s t  evidence t h a t  BMHGH treatment does a f f e c t  I F  i n  ch i ldren .  
The e f f e c t s  of BMHGH on I F  appear t o  be s i m i l a r  t o  those o f  PHGH. These data 
f u r t h e r  support our concept o f  the  presence o f  a GH-immune network t h a t  needs 
t o  be considered when t r e a t i n g  c h i l d r e n  w i t h  human growth hormone. 

VASOPRESSIN mRNA IN THE SUPRAOPTIC AND SUPRACHIAS- 
MATIC NUCLEI: APPEARANCE AND CIRCADIAN REGULATION 
DURING DEVELOPMENT. Steven M. Re er t  6 Geor e R. 

475 Uhl, Children's and Neurology Se%ces and ;ward - 
Hughes Medical I n s t i t u t e ,  Massachusetts General Hos- 
p i t a l  and Harvard Medical School, Boston, MA 02114 

We have studied and quantified the developmental appearance 
and regulation of hypothalainic vasopressin (prepropressophysin) 
mRNA using i n  s i t u  hybridization. Timed pregnant ra t s  were 
housed under controlled environmental l ighting conditions. At 
various ages ,  fetuses  or pups were decapitated, and the brains 
immersion-fixed. Coronal (10 .urn) sect ions through the central 
supraoptic nuclei (SON) and suprachiasmatic nuclei  J2CN) were 
subjected to  in  s i t u  hybridization using a 40-base S-labeled 
oligonucleotide probe directed against vasopressin mRNA. 
Vasopressin mRNA l e v e l s  i n  the SON were re l iab ly  detected on day 
16 of gestat ion (day 0 = sperm pos i t ive ) ,  while mRNA l e v e l s  in 
the SCN were detectable on day 21. These developmental patterns 
correlate well with the immunohistochemical appearance of 
prepropressophysin translation products previously reported in  
these nuclei .  A prominent day-night rhythm of vasopressin mRNA 
l e v e l s  was f i r s t  evident in  the SCN on day 21 of gestat ion;  no 
such rhythm was present i n  the SON a t  any developmental stage 
examined. Thus, vasopressin mRNA l e v e l s  in  the SCN are already 
under s p e c i f i c  circadian control when the nuclei are 
morphologically immature and v ir tua l ly  devoid of neuropil. The 
circadian regulation of vasopressin mRNA l e v e l s  in  SCN during 
f e t a l  l i f e  represents one of the e a r l i e s t  and c l eares t  examples 
of regulated gene expression i n  the mammalian brain. Supported 
by PHs grant HD14427 and March of Dimes Grant #1-945. 
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