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PRE NATALTESTOSTERONE LEVELS I N  XXY AND XYY MALES.  
5 G R:ilcl~lI'e, G Read. 1-1 Pan, Medical Research Council I juman Genetics Unit, 
Ed~nburgh, UK ;  Tenovus Building, Univers~ty Hospital o f  Wales, Cardiff, UK, 
hlcdical Unit, Institute o f  Chi ld Ilealth, London, UK. 

I t  has k e n  postulated 11ia1 k I i : ~v~ou ra l  differences between nomial males and 
(hose wilh an additional X  o r  Y  chromosonie n u y  be related to hormonal 
variations pre o r  post nalally. W e  have previously demonstrated that XXY m l e s  
have a testosterone surge in the neonatal period (1) and that during childhood 
salivwy ~estosterone levels are slightly Ihan i n  control males (2). 

The pre-n~ta l  honnone atalus is now investigated using amniotic fluid obtained 
at ante natal dlngnosis be~ween 16 and 20 weeks gzstaiion age in a collaborative 
project belween i l ls Dcp:inmen~s of  h l d ~ w l  Gene~ics o f  Guy's Hospital. London, 
Oxford, Gl:~sgoa. and Edinburgh. 

Tlie (yeoliietric) nie:in teatos~erorie levels and r:lnges (p niol/L) were X Y  433.5, 
r:inge 165-1027 tn=15), X Y Y  500.0, range 221 -10Z  (i1=15); XXY 419.8 range 
87-1021 (11=17); XX 146.9, range 41-474 (n=13). 

After log ~r:~risforni:ition, using the t tei t  no significant differences were found 
belwecii XY, XYY :lnd XXY males but f r rn~ les h:~d lower testosterone levels 
(p<0.001). These findlnps give no support to rhe hypothesis that pre-natal 
testosterone levels contribute to Inter behav~oural charncteristics. 
I Rtllcliffe SG. Proc Roy Soc Ivled, 1976, m, 189-191. 
2 R i~tc l i f fe  SG. Butler GE, Jones M. BDOAS, Z. 1-43. 
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b;XCl.USlON (11: 'l'lll: (;lll~ll 1;INl: .A\  A CAN l ) l l lA ' l l  I'OR hlOS'l' CASlC5 OF 
FAhllI.lA1. lSOl.Al'Lll ( ;ROt\ ' l ' l l  l lOKhlOKl< l l l ~ l : lC l l ~NCY ,< . LI1-LLLLLLULUII) I. J U COE.UI I .  J A I'IIIIII~>\ 111 ?. :t!ld l l  I.~:uIcLI. 
I Dcp.runcn~ of (;cncilc\. S1.111ford U I I I V .  Sl.!nlard. CA, 1J S A. 2 Dlvl\ti,n or Gct~c~~ca. 
V:triderh~lt l l o ~ v ,  N:I\IIIIIIc. IN, I1  S ,A 3 /Io\\.ud IIt~'.lle?l M c ~ I c : ~  III\IIIIIIC. SI:UI~II~J. CA. 11 S A 

F:ti~ltIl:il I>O~.IIC~ pr~)~, t I i  llOnl10r1i: d?liC~c!lcy iIGII1)) e:lll I,:IYC .~~i i i \ i i i~ i .d  TL.CL.I)I\~ (type I). 
aui i~,oi;~l daln~n;lnl (type Ill or X . l ~ ~ ~ l u d  (lypc 111) Inode\ of ~nllrnt.aicc \Vllllc siillic c:lics of lGl lD 
.bc ~ U U  hi JLICIIOI~\ ~r ptillll 111~I:lll(lll\ ~IICCIIII~IC growll~ Ih<lnll<,lle (GI!-I) ~c l lc ,  llnL.!ge slud~es 
I~.jvc cxcludcd ll,u GII-I gclii: ,t\ llie lncua nc\p~~~ik~hle for :b rlp~nfic.tnt pmp<,ruon GI( 1GIII) c;t\rs 
'1'111, 1:sl. .!loll:: wllll 1111: pu\lllvc rc\pi,ii\c H I  GI1 recrcllon .~llcr cxo:cii.iu\ (ill rclc:$\~np-l,unn,,l~c 
fGIII<IIl . l i lni~n~\lr :~t~i i~~ III sc\cr:~l IIIICL.ICII \U~ICLII. S U ~ ~ C I L \  Lll.81 IIIC (;II101 ~CIIC I \  .L g o d  c:~,didille 
l c r  LU!IIC ~ ~ u l ~ ~ s ~ ~ ~ ~ ~ ~ ~ l  c%c! ar l(;lll> 1r1 trdcr I#> ~lcl~n11111c 111c proport~ozi of IGIll) c.~bc\ IIUI r!\.ty bc 
duc Iu GIII<II gc~le ~~i~i:~llllll\. wc ~ I u d ~ c J  l l l r i . ~  l l lgl~ly poIy111nrpI11c ~ l i ~ i r t i ~ : ~ ~ c I l ~ l c ~  iCA rupcals) 
prrvnlu\ly nl:lppr.d clir\c 10 (iIII<lI nn c l i i i i~m~~~i l l ie  20 by l~iik:!:l: Ilstlig ll~esc IIIIC~OS~IC~~I~CS as 
tn.sLcr\ Iur llic (;III<II Iocu\. \re li.~vc c.~nlcd uul IIIIL.I$C :III.I~~~I\ 111 211 ~11r~1:ilcd I(;III) LIIIIIIICS (9 
I)pc I. :irld I1 lypc Ill. All .!v.ul.$hlc I.trrl~ly ti,c~~ihcr* wcrc gclltll!.pr~l tor lllc til.brlr.r 1)2OS.?-l ioo 
~CL~~~C~III~I~.~I~~~II ~l l l i  ( i l l l l l l  :!I :t 1-01) \ i , ~ ~ c  <il 3 6 )  N~:~III~I~II.!IIVC L~ I I I ~ I~?~  W C ~ C  :IIVI gcnllniyp~d IOT 
oll~r r  ~~~~ i ru \ : ~ l e l l ! l c  pc,ly~ili,rpll~\~l~~, I)?IlS45 ,111d I)?OS?-I f l < ~ ' . ~ I ~ t l  :I[ 1 :IIICI ? ~ h l  l r ~ r l i  (;IIRII. 
rc~pcc~~vcly) '111~ \cgrc~a~~ori pxllcm 01 :tlIclc\ A C ~ I  Ute ll~rcc I w  \V:L\ co~~p.ucd >i IIII III:~I or ole 
<li\r.t\c ~ I ICI I I I I~~ \\'c Itiulltl .#I Ic.L\I ~ I I I C  ri.~t>~lih~il.~lll 111ciou\ $v~III dl\cord:~ricc ~CIWUCII p11~11oIype 
.III~ ~ C I Z I I I Y ~ C  III lCJ/?O (951 101 lliil I,uI~>IIc\ IIIIC I.LIIIII~ UIIII I( i l l l1 I1 w,r\ lii>l 101~1n~~:~livc wllli my 
<>I ~ t w  tn\.trkcn O u r  rch111i\ w c w  c ~ ~ r ~ ~ ~ ~ l c r ~ ~  U,I>II CLCIU~I~I> <,I I!tlk$'.c hcln,rc~> UIC (~~l l<l l  2nd 1C;Ill) 
h,ct 11) .to 1') I:~IIII~~\ 111.11 uurc IIIIU~II.IIIYC IIICK I \  :I IIIII~~II~.~ prl~l~.~h~l!ly (I-?%) or i t  ~,IIIC 
II~$IIILVC r c d t  duu I,, ~CCOI~I~~~:I~II)II ~CIIVUUII l l i c  III.ULC~ i c ~ i c l  Ulc f i l l l< l l  gclic 111 C.ICII of Lltc 7 
1,ulilller IIrd1 wcrc l i i i t  inluml:il~\~c w1ll1 D2OS.U Our d:%l 1odli.8te 111:it Inl<!rl ~~lut;itlulia responsblr 
r<,i I C i l l l l  ::rc noi w!~ l i~o or l ia i r  the ruuclur:d gene f < ~ r  Gll l<l l  OII cllrnmo,orne ?U Since 11nk:tg.c la 
( i l l - I  li:ld ;tl\o hcen pre\lou>ly cxcludrd 111 40'Z ~11tl ioc I:uli~l~c\. niul.nlons In ollwr locl dllfcrcnl 
I~~,,,, GII .,,,,I GIIIUI r,Lu,i IIIC c . , ~ , ~  ,,r IC~III) II,C,C p,j~,c,,~, 
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ESTROGEN EFFECTS I11 NEURAL CELLS IN VITRO: MORPHOLOGIC CHARACTERIZATION 
OF ESTROGEN RECEPTOR (ER)-TRANSFECTED PC12 CELLS. R H Lust~g and P.W. Baas. 
Depls, ol Pedialrics and Analomy. University ol W~sconsin, Madison. WI 53792. 

Eslradiol (Ep) induces neurlte oulgrowth, neurilic spine developmenl and synaplogenesis in ER 
conlatnlng areas ol the ral bra~n. Such Changes may modulate E2 and gender ellecls on cognilion, 
behavior, and reproductive physiology. Unlorlunately, mosl studies to dale have been perlormed ri. 
vivo, and hence elucidalion oi the cellular ellecls ol E2 on neurons h3s been dill~cult For lhis 
reason, we have developed an in vilro model using PC12 ral pheochrornocyloma cells, which 
become postmllolic and and exlend neurltes in response to Nerve GrovAh Factor (NGF). W~ld.type 
PC12 (CTL1) cells were slably lranslecled wilh the veclor pCMV.ERa-neo (JNCI 84.580, 1992) ir. 
an attempl lo overexpress ER (SERB); or wilh the control veclor pCMV-neo (NEO9). Exposure ol 
NE09 cells lo 1-100 ncjn~l NGFcaused lhem lo exlend neuriles in a dose-dependenl fashion s~mila~ 
lo CTLI cells, bul w~lhoul neurltic splnes or inlercellular conneclions. Coadminislralion ol 10-10- 
It9 M E2 to NEO9 cells yielded no add~tional ellecls on neurile Irequenclr, nor lnduclion ol neuritic 
spines nor inlercellular conneclivily. Exposure ol CTLI cells lo NGF led to similar increases In 
neurlle frequency, but coadministral~on ol Ep led to addil~ve Increases in neurile frequency, and also 
lo dose-dependenl increases In neur~lic splne lrequency and lnlercellular connections. SERB cells 
demonslraled similar bul augmented ellects and at lower doses ol Ep. Prclim~nary EM sludes 01 
~nlerceliuiar connecl~ons in CTLl and SERB cells demonstrale synapllc clells, posl-synapllc 
densilies, synaptlc ves~cles, and polyr~bosomal clusters suggestive 01 synaploglnesls. 

These results supporl Ihe In vrvo observalions of eslrogen ellects on n t~r i le  oulgrovdh, splne 
development, and synaplogenesls, and extend lhem in vrtro. Thus, eslrogtn appears to aclivale an 
Inherent neural morpholog~c program which affects cellular d~flerenliat~on. Mcreover, lhese cell lhner 
lorm the basrs ol an in vrlro model lor elucidating the mechan~sms by which estrogen Induces 11s 
ellects on neuronal d~lltrential~on, and will be ulilized in fulure sludes ol sex 6orrnones and neura 
organizalion and acllvallon. 
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INI)UCI' ION 01: GALANIN  (;1:KI: EXI'IIESSION I N  G n I t l l  NEUI tONS 
IVITII IYJI~UIV~Y IN THIS FERI.\I.E ILAT. _D_ I\I:IIL\. A 13.1:c.i~. D CI~IIO,~. 
R Sleiner. O b l G y ~ i  6 Pliy\iol/ll~i~pli).\, U.W.I\II, Sc.itlle WA 98125, USA 

Puber~y 15 cI i :~r: icter~~ed by ~ ~ ~ c r e . ~ s i i i g  [il:i\rn:i le\,elh o f  fo11:idorropins. 
wl i lc l i  ;ire thouglil 10 bil ~i iedi:~tcd by ;II~ iiicredse in [lie pulh:tliie \ecrcuon of  
go~i:~dutropi l i  rcle:i.;iiig lioniioiii. (Gi i l l l  1) from the Iiypotli:il:~nitih. Alt l ioucl i  
liypotli:~l:~mic content o f  GnRI I  Ilicrcases with puberty, cellul.ir Ic\,cls o f  :IS 
precursor m R N A  rernnln stable i t idicat i~ig tliat overiill biosyn~hetic dern:~iid 
for G n R l l  does rial ch:inge :IS a f i~ i ic l io i i  o f  puberty. Whi le  :~lier:nionr in 
:ifferent :~ct ivi ly :!I !lie GnR l I  lieuroll Ii:lve been su~~ '~es red  :I\ :I ~nech:~nisi i i  
for n iodu l :~ t~ i ig  tlic rele:iw o f  G r ~ R l l  :it puberty, ;;'knges i n t r ~ ~ i s i c  to the 
Cl iRH inctlron ~ t \ e l f  :ll\o rcm:lln :I\ [il.~usible govcrnlng c\,enrs. G:tl:lnin IS ;I 

recently de\cr~be,I gi l l -br:~in ] i c l ' ~ ~ d c  t l i : i t  is coloc: l l~zed u,ith G ~ i R l l  i n  
IiypotIi.~l.irnic i iet i~ons wlicre I t  I\ ~ l io i i f l i t  to pl:iy :I role iii i l ie orcIiestr:~tion 
of geni. idot~olx~i rcIc:i\c. Wc I~\IL,J l l ic I i y p o ~ I i c \ i ~  111:1t l l ie e\preb\loli 01. ~ l i c  
g:iI:~riiri ~ c i i s  111 G ~ i l < l l  i i r i i ioi is I> ; i I~crcd ( I ~ ~ I I I ~  ) ~ t ~ I x r t ?  in ~ e ~ i i . ~ l i l  1.11s .Ye7 
acco~i ip l~ \ l i  tihis, u,e s:lcr!ilcsd grolips c ~ i  ~~ rep~ ibe r t : ~ l  (25 d:~y, in=5) :~nd :idult 
(70 day. 11=6) fcln:lle r: i t i : i~id ti11l17ctl dot~blc iii AII~I I ~ y b r i d ~ z : ~ ~ i o ! i  i ~ r i d  111i:1ze 
annlys~s to ehtiin;ite and coinp:iril bctu,een froul)s the nu~nbc r  o f  GnR'il 
n iRNA e~pressi ihg neurons !II;II coexpress g:il:~ii~ri IIIRNA. Wl i i l c  tile 
iiuliibcr o f  GriRFl iicurons ldc~ i t i f i cd  U,:IS inot d i f k r c i i t  between groups 
(prepubert:ll 27 + 4 vs adult 30 i 3) the n i~mber  o f  GriRI1 ricurons 
coehpressin: p:~l:inin r n l lNA  was grc:~t!y incre:tsed :after puberty 
(prepubcrt,il 6 i 3% \,s. :~dult -15 f 9%.  p<O 006). Cunclusiun: Thc app:lrent 
1ncre:lsc 111 g: i l ; l i~~n h i o \ y n ~ l i o i \  I n  G l i R l l  iicuronr m;iy subserve t l ~ e  
:III~~~~TE;I.IIIOI; o f  j p l ~ I~ : i ~ i l c  GIIRI I iclc:i\e drtvlrig 11ic on\et o f  ptlberty In the 
r.it. 
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(;RO\VTII 110I<I\ lOSE ((;I]) 1<1:( I~I'I'OI< (;EKE EXI'HESSION I N  T l l E  
lI1'1'01'IIAl~,\hlUS I S  lKCRI:.\SI:I) DURIX( ;  I'UIIEI11'Y K A  Burlon, EB  
K:~bigling. K A  S~eincr, D K  C l ~ i t o r i  Depls of OWGyti 6r I'IiyaiollBioph)s, U. 
W:isli, Se;~lili: W A  98195, USA. 

Tlie developl i ie~it  o f  :I p ~ i l s . ~ ~ ~ i c  Ii:illerri o f  G I1  secretion occurs :II ptibsrry 
Althougl i  the iiiecIi:inisins r rspn~i r ib le  for  the gericrailon o f  GI1 pulses :Ire 
unknown, a direct feedb:~ck c i i e c ~  o f  G H  on the hypo~halamus ( v i ; ~  GI-l 
receptors) :ippsars to pl:iy :III in ip im; in~ role \\'e l e w d  [lie hypothesis tli:~t GI1 
receptor gene expreahlon cli:tncc\ over puberty by  comp:irinz G I1  receptor 
mRNA levcla ill the pcr~\,cnlric~;l:ir n i i c l eu~  (PcN) o f  l~re l i t~bcr i :~  (25 (l:~vs)  rid 
adult (70 d.1~5) iii:iIe r:tla. We pc~ io r i i i cd  r i r  .\irri I iyhridiz:~~ion on coroih;ll br.1111 
sliccs u\ i t ig a 3*S-UT1'-l:ibele~l c K N A  probe :ill11 riie:isured at1lor3d1o~r.1pI11~ 
silver gr :~ in \    hove GI1 receptor ~ ~ ~ K h ' A - c o i i ~ ; ~ ~ n i ~ i g  cells. Wc  obacr\,.ed t i l t i t  
cellul:ir Icvc l \  o f  GI1 receptor n i l l N A  (reporled ;IS ~ r . ~ ~ ~ i s / c e l l + S E )  wcie 
s ~ ~ i i ~ f ~ c a r i t l y  Iilglier i n  :ldilll cu~i lp.~rci l  l o  p rep~~bc r t : ~ l  :i111111:11\ (I l 6 k 6  VI 9213, 
rcspcclively; pc0.05). Tlic i:ictor\ resl ion\~ble for !hi \  pubcrt:~l incre:~\c i n  GI4 
receplor nies\:~ge :Ire ti~icle:~r; Ihuacver, Incan p1:1\1ii.1 le\,els o f  GI1 incrs:~\e 
dunl ip puberty ;lnd GI1 Ii:~s beer1 sl ioun l o  ~~icrc:tbil GI1 rcccpior n iRNA levels 
i n  other tissues. Tlicrefore, we ~estsd l l ic hypothe.\is I~:II G H  regi11:1tes GI4 
rcceplcir gene e\pri.s\ion iii tlic I'cN hy conlp:iriiig czl1t1l:ir level\ o f  GI1 
reccplor n iKNA i i ~ i i o ~ i g  froup\ o f  coci~rol illid G I  I-( Ici ic ie~it  riits (botli d\i.:irts 
;and GI11lII ;~nt~bo(ly-tre:~ted). G I  I ilcficiericy did t i o ~  ~ r n l f l c : ~ n t l y  :tlrcr 111s GI1 
receptor n i l l N A  le\,r l \  when coii1p;lred w11Ii conlrol le;els C o ~ ~ c l u s i u n :  A i l  
iilcrc:i\c ill GI4 rcccplor gene expression i i i :~y lie in\,ol\,cd i n  11ir pt lbcn.~l 
developnieiit o f  puls:lllle G H  aecrerioii This ilicrc:tse i n  GI1 receptor IIIKNI\ 
nlost likely occur\ i~i( lcpc~ide!i l  ofiiicrc.i\ctI iiie;iri pl;isln:l G H  lz\,el\ 
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~ M ~ ~ O S O ~ L ~ T O T R O I ~ I I  , \D rsow \  AND (;IGANIISRI DI AN 8-Y OLD BOY: 
I 'ATI IOPI IYSIOLO(; ICAL ASI'ECTS. J-M. Duhu~s, C. Dcal. C. Goodyer*. 
R. Drews, S. Asa**. G. \'an Vlicl, and R. Collu. University o f  Montrcal and McGil l  
University*, hlonlrcal, and University ofToronto**. Toronto. CANADA. 

Wc studied an 8-year old prcpubcnal boy mith growth accclcralion (wilhout bone age 
advancement) from age 3 y P.ISI hislory was rcmarhablc for onscl or stmb~amus (age 
2 y) and progrcsslve loss 01 vision, coarsening 01 fcalurcs, and no galactorrhea. CT- 
scan and MRI  rhoused a large InIra- and suprascllar niass Elevaicd basal GH 
(X = 28 p a )  and PKL (x = 120 pf/L) wcrc obscr~cd. as wcll as parado~ical responses 
of GH to L-Dopa, TRH and OC'll'. PRL was rcduccd by L-Dopa bul not modilied by 
TRH. GHRH stimulated rclcnsc o f  GH, as wc l l  as PRL to a lesser degree. 
Twnsspheno~dal panial tumor rcscction was performed, and subscquenl lrcalment with 
bromocriptinc dccrcased GI1 and PRL levels. Complete tumor removal was later 
acliicvcd by a transcranial appro~ch. Imniunohistochcmislry and clcctron microscopy 
using the ~mmunogold lcchniquc conf~nncd the diagnosis o f  mammosomatolroph 
adcnoma. Occasional tumor cells wcrc also positive for tlic a-subunit o f  glycoprotcin 
liormoncs and P-TSII. Imnibnol)lo~s o f  G-protein subun~ls in tumoral tissue ahowcd 
increased a,.?? and a$-47, dcerc:lscd a;.? aiid a,, and no chalice in an lcvcls u,hcn - " 
compared to nirmal human p i t u i l ~ r y  1iss;c ~dc;;lalc cyclasc aclivily was markedly 
clcvalcd 111 lumor.il tissuc and could bc further slimulatcd. Using tlic polylncrasc chain 
reaction and s~ngle-strand confolniational polyrnorpliirrn analysis, no mulalions i n  the 
G s a  gcnc wcrc round. Tumor cxplanls conlinucd to sccrcle high lcvels o f  GH and 
PRL, as u,cll as a-subunlt of glycoprolcin hormoncs and P-TSH, for up lo  22 days i n  
cullurc. Tlic sl imul~lory 1:iclors (GIIRII.  TRH) ir~duced dole-related responses. I n  
co~r~raht, tllc l i l l i~bi lory faclon (SRII;, L-Dopa) wcrc crrcclivc In suppressing either h.isal 
or slimul:~lc~l Iiomionc rclcasc only at high (pM) co~iccnlration.;, possibly due lo  
thc G-protein anomal~cs. These results arc conipatiblc wit11 all oncogcnic process 
induced by cxccssive GI IRH siimulation o f  adcnylatc cyclasc-rcgulalcd cell 
hypcracl~vily, :~lthough consl~tuti\c acuvat~on o r  sccc~fic rc~ulatorv faclors such as 
PI[-l m:iy 31\0 play in impon:1111 ruic. 
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