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QUANTITATION O F  CO111'ISOL (F) PRODUCTION AND ELIMINATION 
RATES IN PREMATURE AND TERM NEONATES: EVIDENCE FOR 
PULSATILE SECRETION. E.1. Met7rer. N. M.  Wright, A. D. Rogol, J .  D. 
Veldliuis, J .  I<. Kerrigan. D e l ~ ~ r t m e n t s  of Psd~atrics,  Pharmacology and Internal 
Med~cine, Univers~ty of Virginia, Charlottesville, Virginia 22908, USA. 

Pulsatile secretion of cortisol has not been docuniented in the newborn infant. 
Using repeated blood sampling and deconvolution analysis, we investigated F 
secretory and eliniination dyn;~mics in a clinically stable group of 5 premature 
Igestational age (GA) 24-34 wk] and 5 tern1 neonates. Blood samples were obtained 
through umbilical arterial cnnnulae at 15-min intervals for a 6-h period. All plasma 
F dererrn~nations were >55 nmol1L (2.0 pgidL), and pulsatile F secretion was 
observed in all infants. On average, 4 + 1 discrete F secretory episodes were 
detected during the study. No significant dlffcrsnces were noted between thz 2 
groups o f  subjects with regard to 6-h mean plasma F, plasma corticosteroid-binding 
globulin, F secrelory burst frequency, mass of F secreted per burst, F production rate 
(FPK) or  plasma F half-life. However, the premautre infants had a significantly 
longer F secretory burst halr~dut31ioti (j) = 0.007) and a lower niaxinial F secretory 
rate @ = 0.018) than the tern1 infants The 2 most preniature infants had 
signilicat~tly grcater mean plasma F and FPR than the other 3 premature and all thz 
term inrants 

Extrapolating to 23 h and correcting for distribution volume of F and for body 
surface area, we e~tiniate I1l'R to be approximately 17-24 nrnollm2121 h (6.6-8.8 
mglm'l24 h) for tieonates of 2 3 4 - w k  GA. These values are consistenr with 
estitnates of FPR in older children and adults determined using ettlier deconvolution 
analysis or  stable isotope-dilution methods. 
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MOLECULAR-PHENOTYPIC CORRELATIONS IN THE ANDROGEN INSENSITIVITY 
SYNDROME. CA OUICLEY, A DIBELLIS. MK EL-AWADY, EM WILSON, FS FRENCH. 
Laboratories lor Reproduclir,~ Biology, Univerrity 01 North Carolina at Chapel Hill, NC 27599. 

The androgen Inwniltlvlty syndrome iAIS) 1s a class~c e~aniple of a hormone resistance 
disorder. In the presence of a 46,XY Laryutype and normal or incrcased androgen levels, 
aifecled !nd~\,~duals have a female or ambiguous ektern~l genlt.il phenotype, result~ng from 
abnormal~t~es oi the inlraccllular androgrn receptor IARI, required lo mediate the actlon of 
androgens Usinc volvmerase cha~n re.,cuon. denaturinc cradlent eel electronhoresis and - .  . " 
d~deoxy sequencing, we have ~ d e n t ~ f ~ e d  s~ngle nuclear~de mulatlons;n the AR Sene causing 

amlno acld iAA) iubst~tut~oni In the AR In 16 A15 subleclr I9 complete [CAIS], 7 panlal [PAIS]). 
To dcterni~ne \vhether a corrc>latlon exists between the specflic molecular defect and its cl~nfcal 
exDresslon. we li.ive an.ilvred tiww mutal>on~ dnd 70 renorted I)\, others \\,~th resocct to liw 
locallon, nature and funcifonal rllrcl5 a i  thc AA rhdngc i l>e  rna)or$ty (89"A) 01 ~A'alleral~ons 
occurred In the steroid-btnd~ng domr~n ISBDI, 70% In the cenlral realon, encoded by exons 
E, F and C of the AR gene Mutations tn exons 0 2nd E predamlnant~y cause CAI5 
ICAIS PAIS-4 4-11. In conlrdsl, mutattun, in exons F, C and H, encad~ngtlw C-tcrm~nal regLon 
of tl>e SBD, cause CAI5 or PAlS \i,ith farly equai Ilcqucncy 1CAIS.PAIS - 1.2.1) Tlus suggests 
that the reglon rncoded by ?\on< D and E,  plays a part~cularly cr~t~cdl role ~n AR function. 
Hlgl~l\, cli.lrged residues Arg ibai~c) an11 Asp lacldtc) are the most frequenlly .illrred 157% of 
CAIS, 44% of PAISI The phenotype r~5ulttng irom the AA (I~ange appears lo correlale ivlth the 
\ci9vr~ly of lhr <l~.,ng<. Lunvt,r.#nn ol Arg ti, .I ~ndrli,rlly d~licrenr AA, such ds Cy,, produces the 
CAI5 phc~iotypi*, ivhlle a con\rrvJti\e cl~.ingr, Arg lo 1115 Ialm a basic AA), is a,socldted iv~lli 
evgdence of dndrogen actton in vfvo and retentton of trdnsactlvatlon capacfty by the AR, when 
an~lyzrd  in s8lro. A number of sites ~n thr i?K gene appear to br mutdlional "hot ipotr" 
lArg774, ArgB55, Va1866l although CAI5 or PAlS may occur with d~tlerent mutatlotis at the 
same site, no slngie mutation has yet been found that produces CAI5 In onc kfndred and PAIS 
~n another. Analysis of recreated mutant receplors ~ndlcates that retention of androgen- 
dependent trdnscllv.itlon acl8vlly 8 i i  wli<i 'orrelalei In general \v~lh relrntlon of AR iunclion 
In vn,o These data may enable pied~ct~un of lhhely response to androgen In subjects with 
mutations cau,lng PAIS. 
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GERhl  CE1.L LOCALIZA'I'ION 01: TCSTICULAR GROWTII  110Rh10NE 
RELEASING HORhIONE tGl l l< l l ) .  P n r e w r ,  C Srivast:ivn, hl.  Pcrcdo, I. 
I1othrock. M.  Collardx, 0 11 P e s c o v ~ l ~ ,  Dcp.irtment o f  Pediatrics, l~idiatia 
Un~vers t ty ,  lndi:~nnpol~s. I N  46202 :tnd *111:1Ii State U., Log:tn, Ut.~h 84322. 

Ilypothnl:t~iiic rcle:,\ing liormones h n \ e  heen found outside o f  the CNS, 
however, thcir extr.th! poili:,l:iniic functioii rcmains 1:trgely unlnown.  We h:~ve 
identiried n te \ t~cul :~r  G l l R I l - l ~ L e  peptidc and m R N A  In human and r:~t testis 
I l u m a ~ i  leslis, Ithe liypotl~:il:ini~~s and p l : ~ ~ c n l a ,  contatns an :tbundant 750hp 
GIIRII niRNA. K:II te\tis h:ts been \Iiou,n to produce n I:lrger mRNA o f  1750bp. 
This arudy wits dcaigncd to loc:tlizc GIIRII productioli in testis Rat testes u.ere 
fr:tctionated followtiif coll.igen3se :tnd tqps ln  d~ges t ion .  Gem1 cells here  funhcr 
sepnr:ited by sedt~neiit.itio~i. ultng 3 zi:iput device. Total RNA waa e \ t rac td  from 
e : rh  cell [)o[~t~l;~ttoti  by ttie gi~:~tiidi~iiuiii I ~ I I O C ~ ; I I ~ : I I ~  nicthod. Nortlicm analysis, 
tlhlng :I 321'-1:tbelcd riOoliri,hc c<i:i~l~lcnient:try to :I G l l K l l  cDNA (sift of R. 
Ev:~ns),  reve:~lcd all :~b~li(l:tsit 17501111 tr:in\crijit in spcrni:ttocytes, round 
spcr~i in t~ i l \  :itid. to ii Ie\ser ~ h ~ e n t ,  iii Ser to l~  cell\  NO tr.lnscr!pl U,:IS detected in 
RNA from e1011g:ttltig apr.r~~i:ttid\, Lcydig  cells,  o r  cpidtdynits.  Further 
loc:tliz:ttioii by i ~ i  stir: lhybridtz:~tioli t~sttig tltis probe, reveliled proliillient lnb~lttig 
o f  early aperiii:itogc~iic cell, Uec.tusc I111ni:tn germ cell cancer., are the result of 
dysregul:ited growth of utid~fiereiiti:ttr.<I speti~intoge~iic cells, u,e p ~ o b s d  rlie 'Ter:~. 
2 and NTIDI  Ihttni:iii gcrrii cell c:tncer l i n o  u,ttli (lie G l I R l l  riboprobe. L ~ k e  
Iiypot11;tl;tniu~ ;ind 11uoi:in ii.iti\, ;I 750bp 1r:tnscrtpt w:ts clearly detecrablc in both 
cell l i~iza T o  detcrtnine I ~ G H R I I  niight pl:ty :I role :is an nurocrtne ti~itogenic 
f:tctor 111 thcsc c:tncers, u e  ev:llu.irsd tliymidi~ie ~ncorpornt io~i  into Ter:t-?. cells 
fo l lowi~ig  tre:itiiicnt w l t l ~  G l l R l l  (100nhl )  There  w;is a 5 2 %  Increase in 
t l ~ y ~ i i ~ d t ~ i e  incorpor:ttion buggcsting tIi:ir GIIRII can induce DNA s y n t l ~ e s ~ s  In 
these cr.11,. Wc coiicludc tIi;t~ GIIKII 19 produced 111 nor~ii:tl i ~ n d  cnncerous semi  
cell5 :111d ~~iccitI; t te t11;tt t t  m:ry it~t~;t~ori :IS :I lcr:tl testicuI.tr g r o u t l ~  fitctnr. 
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A MUTATION IN THE CYPllBP GENE IN A PATIENT WITH 
CORTICOSTERONE METHYLOXIDME 11 (CMO 11) 
DEFICIENCY. L. E. C o h e n ,  J. A. M a j z o u b ,  a n d  I,. M u g l i a ,  Div is ion  of 
E n d o c r i n o l o g y ,  C h i l d r e n ' s  H o s p i t a l ,  B o s t o n ,  MA 0 2 1 1 5 ,  USA 

C M O  I1 def ic iency  i s  a d e f e c t  i n  t h e  f i n a l  s t e p  i n  a l d o s t e r o n e  
b i o s y n l h e s i s .  The C Y P 1 1 B 2  g e n e  e n c o d e s  a c y t o c l i r o m e  P450 e n z y m e  
w h i c h  c a t a l y z e s  t h i s  1 8 - o x i d a t i o n  r e a c t i o n ,  as w e l l  as the p r e c e d i n g  
1 1 - h y d r o x y l a t i o n  a n d  1 8 - h y d r o x y l a t i o n  s t e p s  in the z o n a  g l o m e r u l o s a  
of t h e  a d r e n a l  g l a n d .  A n e w b o r n  f e m a l e ,  b o r n  t o  c o n s a n g u i n e o u s  
p a r e n t s ,  p r e s e n t e d  w i t h  s e v e r e  s a l t - w a s t i n g .  L a b o r a t o r y  e v a l u a t i o n  
r e v e a l e d  an i n c r e a s e d  level of 1 8 - O H - C o r t i c u s t e r o n e  c o n s i s t e n t  w i t h  
t h e  d i a g n o s i s  of C M O  I1 deficiency. S e g m e n t s  o f  t h e  p a t i e n t ' s  
C Y P l l B 2  g e n e ,  as wel l  a s  t h a t  o f  h e r  p a r e n t s  a n d  a n o r m a l  cont ro l ,  
w e r e  a m p l i f i e d  b y  P C R  u s i n g  ;.j)c. . l ie o l i g o n u c l e o t i d e  p r i m e r s  i n  areas 
that d i f f e r e d  f r o m  t h e  93% homolugous  CYPllBl  g e n e .  The PCR 
p r o d u c t s  w e r e  a n a l y z e d  b y  S o u t h e r n  b l o t  a n d  r e v e a l e d  a l a r g e  
m u t a t i o n  o f  t h e  p a t i e n t ' s  C Y P l l B 2  gene 5' o f  e x o n  6. D o w n s t r e a m  of 
e x o n  6, t h e r e  a r e  n o  o t h e r  g r o s s  m u t a t i o n s .  T h i s  m u t a t i o n  d i f f e r s  f r o m  
t h o s e  p r e v i o u s l y  d e s c r i b e d  i n  t h e  l i l e r a t u r e .  F u r t h e r  e v a l u a t i o n  o f  t h i s  
d e f e c t  m a y  r e v e a l  v a l u a b l e  i n s i g h t  i n t o  the m e c h a n i s m  o f  a l d o s t e r o n e  
b i o s y n t h e s i s .  

M(ilrrr,n. PI. Iiliriolos*, S. Plnndcl, .in4 S. Lll ranclit Dcparuiicnt of Ped~atrics, 
Oregon 1le.tlih Sclcnrcs Univeriity and 'l'ortlnnd VAhlC. I'ortlnnd, OR. 

I n l ~ n l l l c  Cualiing's Syndrornc 1s :I rsre condilion c:tuscd hy c\cerr cortisol 
production. Wc rlescrihc nn :~cti\.:iiing mutnlio~i in lhc genc coiling lor tlie r1imul.ilor). 
C, protein ((;,.ilph.l) In DNA from .I<lrcn.ll llssue io an inf.lnI u i lh  ACrII ~ndupurldeilt 
Gushing's Syndronic. Arti\,.lling mnt.tlion\ in c w n s  8 and '1 of lhe Gs:llph:i genc have 
been nssoclalcd \\ill? gru\\,th hormone scrreling p~iu i tz ry  tumors and PlcCune- 
Albrigh~ yndronlc .  Specifically, poinl niulalioi~r codtng for an arglnlne ro cysteine 
or an .irginlnc to I i i s i i d ~ ~ l ~  substilutlun 31 site 201 In exon 8 ha \e  hcen dcsci-ihcd. 

The p:ltienl ln Ihic stud) %.I\ Cushingo~d in appe3r:ince iilrli poor linc.ir 
gruniti hy 3 month\ of ngc. I:\.llu.~lion re\cJlcd clcvnicd i c rum cui-lisol ilcspitc lo\r 
and h~gl i  dose dc\.rmeili.~sone siipprcl\io~i nnd u n d i , i c ~ l ~ b l c  h.isclt~ic AC'III le\,els (<3  
pg/mI). lie u n d c ~ x ~ c n l  hll.1t~r.31 a d r e n : ~ I e ~ ~ o n ~ y  \\,ill> S U ~ S U ~ U C ~ I I  steroid r c ~ > I . l r e n ~ ~ n t .  
Adl-cn.11 hl,tolopy icvc.tlc.d bilaicr.11 :,dl-enororur.il dsrnl.tr~.$ s\llh lnodul~r  elemcnu. . . 

Ccno~iilc LINA ,\.:as c\t$-.ictcJ 11 on, .~,l~cli.ll tt,suc and .umplificd h? PCI: brill1 
pl iniers for C,:ilpIi~ exon 8. Usilix :tllcIc spccif~c aliconorlcoiidc 11, hrtdlintion, llic 
:~niplilicd DNA \ \x i  prohed for lhc proence  o f p o i ~ i l  niul.iiionr ~ t h i ~ l l  corl-cspond to 
ilic hno\\n ~ i i r ~ t . ~ t ~ o n \  in C \ O I ~  8. An 0ligo11~1cl~iitidc prohe coi rcspo~icli~il: 10 the 
c)slcinc sub>uluuon nt silc 201 ti) hridtrcd b11Ii nmplilicd LINA from the p:lt~cnt's 
:tdrcn:~l tissue. A "\rlld t)pe" probe codlng for nrgininc bou~id  to hotli leuhocytc DNA 
frlrn, :! nol-m.lt htlrn.tn ronlrol .tnd ~l.tlicnl DNA whllc lhc pn,hc 101 lhc ;rrgiliinc L O  

lhialid~~ie rnui.lriori liound to ~ i r$ lhc l -  p.lllcnt lior conlrol L)NA. 
Wc runcludc thnt ihe :uginine to ryrteine acli\.nling mu1nlion In ?\on 8 of 

C,:ilph.~ 1 5  pl-cwnt in llic adren.ll Itssue of this ini.,nt \\,ill> Cushi!jg's Syndro~iic.  This 
mnt:ruon m.iy hc In\ o h c d  In  llie ~,otliogencsis uf:idrciiocori~conodul.ir d>.rplnsin in 
home palielit'\ \ \  1111 inbnille Cu\hing's S) nilromc. 
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S/..Ll\'i. :Y 1 ~ ~ - : I Y . J  i3XY?.!JGESTLI:O::2 ( 1 7 o c  -O!!P) AS ).I! I1:3E;I 
i)F 6'lXC.UACY 07' T !L/ii"r..Z:? II! C:!ILS.IXlI 'WITH COI!GEIIITAL AD- 
1iEliAL l i Y P ~ l ! P L A S I k .  O. i o f a n o v a , ~ . ~ .  D. , E. I . .uznetsova , i , . .D.  
Pediatric 3 e p a r t m e n t ,  I.11 : : u s s l a n  ! i c s e a r c h  C e n t r e  f o r  En- 
d o c r i n o l o : ? - ,  1 u : ; s i a n  A c a d e m y  o f  1 , ~ e c l l c a l  S c i e n c e s ,  Dm.Ul- 
j a n o v a  s i r ,  1 1 ,  l . ~ o ~ c o v ~ ,  1 1 7 0 3 6 ,  i l u s s i a .  

'?he s t u - d g  w a s  c a r r l e d  o u t  t o  e v a l u a t e  t h e  u s e f u l n e s s  o f  
c l r c i d l c n  r i t g i l i n s  o f  1 7 d  -OIIP c o n c e n t r a t l o n  i n  t h e  s a l i -  
va  as a criterion o f  t h e  e f f i c a c y  o f  t h e r a p y  i n  c h l l d r e n  
s l t h  c o n ~ c - : - . l t a l  a L ~ - e n a l  h y p e r p l a s l z  (CAI:). T h e  c i r c a d i a n  
p & ~ , t e r n s  o f  s a l i v -  1 7 d  -3:iF 1!1 p r e l i u ~ e r l i l  c l i i l d r e n  ~ 1 1 t h  
CAI! d u e  t o  2 1 - ! ~ y d r o x y l b s c  d c f l c l c n c y  v i e r e  s t u d i e d  b e f o r e  
a n d  a f t e r  6 n o n t h s  o f  p r e d n i s o l o n  t r e a t m e n t .  S a l i v a  s a m -  
p l e s  w e r e  t e k e n  e v e r y  4 h o u r s  o v e r  2 4 - h o u r  p e r l o d .  T h e  
n r e t r e a t r n e n t  m e a s u r e m e n t  r e v e a l e d  a p r o n o u n c e d  d i u r n a l  
r h y t h m  o f  s a l i v a  1 7 d  -OJiP, w i t h  t h e  p e r s i s t e n t l y  e l e v a -  
t e d  l e v e l s  t h r o u r r h o u t  t h e  d a y  a n d  n l c h t ,  r e a c h i n g  a ma- 
x l m m  o f  G 5 9 + 0  8 1  n y m l  ~t 8.GO a n d - a  n l m i m u m  o f  1 , 3 1 +  
0 , 5 3  n r / m l l a t - 2 6 . 0 0  F p P ,  0001 ). ~ l l  p a t i e n t s  o n  t h e r a p y  
s h o v i e d  a n i a r k e d  s u p r e s s l o l l  o f  1 7 d  -0 i iP  l e v e l s  i n  s a l i v a  
t h r o u g h o u t  t h e  a l l  t l m e  p o l n t s  a n d  t h e  m a i n t e n a n c e  o f  t h e  
d i u r n a l  r h y t h m  o f  t h e  s t e r o l d  w i t h  t l i e  n a x i m a l  l e v e l s  a t  
8 . 0 0 ( 1 , 4 3 + 0 , 3 7  n d m l )  a n d  m i n i m a l  a t  2 0 - 2 4 . 0 0 ( 0 , 4 3 + 0 , 1 7  
n d m l ,  p <  0 , 0 0 1 ) .  I n  c o n c l u s i o n ,  t h e  u s e  of s a l i v a r y  
1 7 6 - O M P  a s s a y s ,  a n d  e s p e c i a l l y  it's c i r c a d i a n  p e t t e r n s  
in n o n l t o r i n g  o f  t h e r a p y  i n  c h i l d r e n  w i t h  CAH i s  v a l u -  

S24 a b l e  a n d  p e r s p e c t i v e .  
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