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GENITAL DUCT DEVELQPhlEX ON Si'RGDX GONAD SIDE I N  F I m  CHILDREN 
W I T H  45,X AND Y-CONTAINING C!R@,WS@ME b'SAICISM. T.Tanaka, I .Hlb1, 
Y.Kaklzawa, N . I t o ,  A.Tanae an3 R.Shlmizu, D i v l s l o n s  o f  n d o c r l n o l .  
& : letabol lsm, Uro logy dnd LDatholocjy, N a t l o n a l  C h i l d r e n ' s  t i osp l t a l ,  
Tokyo 1 5 4 ,  J a p n  
G e n l t a l  d u c t  deve lopnent  were s t u d i e d  i n  15 c h l l d r e n  w l t h  45,X 
and Y-containing chranosatle masaleism by l a p a r o t m y .  
Group 1:One p a t l e n t  showed bilateral in t ra-abc lan lna l  t e s t e s  w l t h  
a n  ep id l dym is ,  a vas deferens,  and a f o l l o p l a n  tube. Group 2: 
E l g h t  p a t l e n t s  showed an u n l l a t e r a l  s c ro ta1  t e s t i s  and a con t ra -  
l a t e r a l  s t r eak  gonad. On s t reak  gonad s ide,  an ep ld ldymls  o r  
vas deferens o r  b o t h  were found I n  5 p a t l e n t s .  Group 3 :  Four 
w t l e n t s  showed o u n l l a t e r a l  i n t r a - d x l a n l n a l  t e s t i s  and a con t ra -  
l a t e r a l  s t r eak  gonad. On t h e  s t r eak  gonad s lde,  a rud imentary  
vas deferens was i ound  l n  2 p t i e n t s  and o u t e r u s  were found 
i n  a l l  4 p t l e n t s .  Group 4: N o  p a t i e n t s  showed b i l a t e r a l  s t r e a k  
gonads associated w l t h  f a l l o p l a n  tube and a u te rus .  A rud lmentory  
e p l d ~ d p ~ s  and vas de fe rens  accompanied 1 out o f  4 s t r eak  gonads. 
Tdelve p i t l e n t s  o f  Groups 2 and 3 were ccmpat lb le  w i t h  a diagnosis 
of  rnlxed gonadal dysgenes ls  (MGD). W o l f f i a n  d u c t  remnants accan- 
pan led 7 (58%) o u t  o f  1 2  s t r e a k  gonads i n  12 p a t l e n t s  w i t h  MGD. 
and 8 (50%) o u t  o f  16 s t r e a k  gonads i n  1 4  p a t i e n t s  o f  groups 
2, 3 and 4. 
These f ind lnc js  i n d i c a t e d  t h a t  t h e  s t r eak  gonads I n  c h i l d r e n  w l t h  
45,X and Y-conta ln ing chromosome rnosalclsrn f r e q u e n t l y  had f m c t l o -  
n i n g  Leyd ig  c e l l s  a t  l e a s t  a t  t h e  t lme  of  d l f f e r e n t l e t l o n  o f  
t h e  g e n l t a l  duc t s ,  a l t h o u g h  none had p r o p e r l y  f u n c t i o n i n g  S e r t o l i  
c e l l s  a t  t h a t  t l rne. 
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DETECT1011 OF THE SHY AND I F )  l i t111~iiCES 11: PATIIt4TS U l T H  ABEliiRMAL GOIIAOAL 

DIFFERLNl141ION. 8.C.Mindoniu. I .J .P .  Arnho ld .  W. B l o l s e .  E1.Y. C l r h i ,  A.5. Barbasa; 

h'. NICOIIU; 8 .L .  Wdjchenb i lg ,  L . h .  M o r e l r d - F l l l l o .  

Gonads and I n t e r s e x  U n l t  - Diviilon o i  Endocr ino logy ,  Oepat-tment o f  Immunology, 8.5.1. 
U n l v e r i i t y  o i  S i o  P a u t o .  P.O.Eok 8091-01065-i l iU - s i o  Pauto, SP., 8 r a i i l .  

T h l r t e e n  p a i l e n t i  i r l t h  dbnor!r~dl i o n a d a t  d l f f e l e l # t l d t l o n  conf l rn led  by patho logy  

w e r e  s t u d l e d .  Scvcn w l t l i  46,hl b a r y a t y p c  ( r l x  w l t h  d y s y e n c t l c  gonads a ~ l d  one a l t h  

gonad31 a y e n e i l i )  and r l x  w l t l l  46,XX l a r y o t y p e :  t h r e e  46,XX t r u e  h e r m l o h r o d i t e r ,  t w o  

46,XX males (one iill.. n.i lb~guous g e n l t a l l a  and t h e  o t h e r  w l t l r  normal e x t e r n a l  

y e n l t d t i d  and gynecomast la )  and one 46,XX p a t l e n t  w l t h  p r l m a r y  gonadal f a i l u r e ,  

b o r n  f rom a conrangu lneou i  mal-t.lbye and r l i t e r  o f  t h e  46,XY p a t l e n t  w i t h  gonadal 

a g i n r s i i .  The SRY sequence w a s  a n p t l f > e d  by PCR r l t h  t h e  p r l r n e r i  EA and EB l o c a t e d  

w l t h l n  t i l e  SRY i o n s e r v ~ d  sequence, an lp t l fy  ~ n y  a 317-bp f ragment .  The Y - s p e c l f l c  DNA 

sequence IFY was d e t e c t i d  b y  Sout1iu1.n h y b r l d l i a t l o n s  u s l n g  t h e  pOP1007 probe, wh lch  

cor responds t o  a Y - ~ h r o n ~ o s o n ~ e  sfyrncnt rndppIng c l o s e  t o  t l l c  t e i t l r  d e t r r t n l n l n g  f a c t o r  

regton.  The Z F Y  sequence w a s  ana lysed i n  8  Cases  ( t h r e e  46,XX and five 46,XY p a t l e n t r )  

and found t o  be present  ,n a l l  46,XY p a t i e n t s  b e l n g  absent i n  t h e  46,XX p a t l e n t s .  The 

SRY sequence war d n a l y i r d  by PCR I n  8  cases ( f o u r  46,XX p a t l e n t s  and f o u r  46,XY 

p a i l e n t i )  b e i n g  p r e s e n t  ~n onc 46,XX p a t l e n t  ( a  t r u e  lhermaphradlte) and I "  a l l  46,XY 

(gonada l  d y i g e n e i l s  p a t t e n t i )  and absent I" t h r e e  46,XX p d t l e n t s .  I t  w a s  conc luded 

t h a t :  a ) - t u i t l c u l a r  d l f f e r e r t l a t > o r l  can occur  ~n t h e  absence of t h e  Y-chronosome 

sequences SRY and ZFY. b) -gonada l  d y r g e n r r l r  I "  SRY and Z F Y - p o i l t l v e  p a t i e n t s  c o u l d  

be caused b y  m u t a t l o n r ,  o u t  o f  t h e  SRY and  ZFY l o c l ,  c)-46,XX and 46,XY gonadal 

a g e n e s l i  p r e s e n t  I "  two s l s t e r i  born  f rom consanyulneous marr lage suggest  a rote f o r  
a ~ t o i ~ m a l  loci  I n  gonadal d l f f e r c n t i a t l o n .  
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PARTIAL ANDROGEN INSENSITIVITY DUE TO VAL - LEU SUBSTITUTION IN 
CODON 866 OF THE ANDROGEN RECEPTOR CAN BE TREATED WITH HIGH DOSES 
OF TESTOSTERONE G H G  S~nnecker 0 H~ort C Brack'. E Nitsche K Kruse, 
Oe~ ts  of Ped~atr~cs Medlcal Un~versilv 01 Lubeck and 'Un~vers~tv of  Bonn Germanv 

Androgen insens~tlv~ty syndromes have d~lferent phenolypes, depend~ng on severlty 01 
the receptor defect, whlch !n turn dfvends on the Ivpe of androaen receptor aene mutallon 
A molecular geneltc based subclas;~f~cat~on may help to delln'ithose, who i r e  responsive 
to h~gh dose androgen therapy We report two brothers who were successfully treated w~th 
hlgh doses of testosterone Pal~mfs:  Two brolhers. 115112 (A) and 1 5 3 ~ 1 2  (B) years, had 
mlcropenls, penoscrotat hypospad~as and choidee Penis slze was 3 and 3.5 cm, resp 
Results: Basal serum hormone levels (LH, FSH teslosterone, DHT) were prepubenai In 
(A). LH was Increased In (8 )  ( 1 3 . 3  UIL) .  The androgen sensltlvtty lest revealed a pantal 
defect of androgen actton, as ev~denced by a decreased SHBG response lo  the anabollc 
slerojd slanozolol (nadlr 71% ;illJ 66 %, resp) DNA analysts revealed a single base 
subsl~tul~on (T to G) in the hormone-blndlng region (exon 7) ol Ihe androgen receptor gene 
whlch causes a Val-  Leu substilut~on In codon 866 Treatment was inft~ated wllii 500 mg 
testosterone enanlliate, Im, every 2 weeks Pen18 sue Increased to 8 5 (A) and 9 (0) cm, 
pub~c halr reached Tanner staqe 5, volce broke, a mousiache, axlllary ha~r and 

were ~ncreased (2 weeks after Ihe last ~njectlon) Conclusion: High dose androgen 
trealment produced pubenat v~r~t~zatioli and ph3ll~c growth In both pattents The pan~al 
Impaliment ol androgen receptor funct~on may be overcome by supraphysiolog~cal serum 
concenlrat~ons of teslosterone Thus, such treatment seems lo be lndlcated ln certa~n 
pat~enls w~th panla1 androgen ~nsensltlvlly, in panlcular In pallents wilh the Val - Leu 
subslilut~on In codon 866 of the hormone-blndlng domain 01 the androgen receplor 

FUNCTIONAL ASSESSMENT OF ANDROGEN RECEPTOR MUTANTS I N  
VIVO. 0. H l o r t  and  G.H.G. S ~ n n e c k e r ,  Depar tment  of Ped~a t r i c s ,  
Medlcal U n i v e r s ~ t y  o f  Ldbeck,  Lubeck,  Germany 

Germlnai p o i n t  mutat ions w i t h i n  t h e  and rogen  recep to r  (AR) 
gene cause a heterogenous g r o u p  o f  and rogen  i nsens i t i v i t y  
synd romes  (AIS). Assessment of res idua l  f unc t i on  o f  AR mu tan t s  
i s  impo r tan t  f o r  gende r  ass ignment  and  p red i c t i on  o f  pube r ta l  
deve lopment  i n  pa t l en t s  w i t h  AIS. We have  used  an I n  v i v o  t e s t  
i n v o l v i n g  t h e  sex hormone-b ind ing g l obu l i n  (SHBG) dec l ine i n  
response t o  t h e  anabollc s t e ro i d  stanozolol ( 1 )  t o  cha rac te r i ze  
and rogen  sens i t i v i t y  i n  s u b j e c t s  w i t h  pa r t i a l  AIS i n  whom a 
d i s t i n c t  mu ta t i on  o f  t h e  AR aene has been de f i ned  (2). Patients: 
Sub jec t  1 has a female pheno type  w i t h  s u b t l e  n a r r o w i n g  of t h e  
vag lna i  i n t r o i t u s  w i t hou t  c l i t o ra l  en larsement .  Sub iec t s  2 and  3 
a r e  b r o t h e r s  who i n i t i a l l y  w i t h  micropenis  and 
hypospadias,  and  a t  t h e  t ime of p u b e r t y  deve loped gynecomastia. 
Results: A G-A t r ansve rs i on  caus ing  an a r g i n i n e  t o  h i s t i d i ne  
exchange in pos i t i on  840 of t h e  AR gene was cha rac te r i zed  i n  
pa t i en t  1. SHBG fe l l  t o  8 1 %  of ~ n i t l a l  value. I n  pa t i en t s  2 and  3 
a G-T s u b s t i t u t i o n  leads t o  a va l i ne  t o  leuc ine exchange I n  codon 
866. Pat ient  2 had  a SHBG dec l tne t o  6 6 % ,  wh i le  h i s  b r o t h e r  had 
a dec l ine t o  71% o f  i n i t i a l  value. Conclusion: S tud ies  o f  pa t i en t s  
c a r r y i n g  AR mu tan t s  u s i n g  t h e  SHBG t e s t  i n  v i v o  may p r o v i d e  
phys io l6g ica i iy  r e l evan t  funct iona l  in format ion abou t  t h e  AR and  
may pe rm i t  c l i n ~ c a l i y  va luab le  genotype-phenotype pred ic t ion.  
F u r t h e r  t es t s  i n  pa t i en t s  w i t h  AR mu ta t i ons  a r e  i n  progress.  
1. S innecke r  GHG, Kohler  S: J Cl in  Endocr ino l  Metab 1989; 68, 1195 
2. H l o r t  e t  al.: Am J Hum Genet 1992; 51 (4), A 170 

84 
PREDICTION OF CORTlUX PRMUCTION RATES (FPR) WITH STABLE ISOTOPES 
AND GAS CHRMATOGRAPHY-MASS SPECTROSCOPY (GWS) GM B r i q h t .  D 
Darmaun. MW Haymond. Nemurs Ch i l d ren ' s  C l i n i c ,  Jacksonv i l l e .  FL 
~ 9 n 7  I ICP  <---. "<,, 

Est imates o f  FPR have been oerformed i n d i r e c t l v  w i t h  
r a d i o t r a c e r  i n f u s i o n s  and pro longed,  ' q u a n t i t a t i v e  u r i n e  >o l l ec -  
t i o n s ;  techn iques t h a t  a r e  d i f f i c u l t  o r  u n e t h i c a l  i n  i n f a n t s .  
c h i l d r e n  and preqnant  women. U t i l i z i n a  9,9.12-2tb C o r t i s o l  (D3F) 
and gas chromatography-mass spectroscopy. we have developed a 
s t r a i g h t  f o rwa rd  method f o r  t h e  de te rm ina t i on  o f  03F enrichment o f  
c o r t i s o l  (F) .  The method r e q u i r e s  4 e x t r a c t i o n  s teps b u t  i s  e a s i l y  
accomplished w i t h  1 mL plasma. To determine whether such methods 
cou ld '  a c c u r a t e l y  p r e d i c t  e n t r y  o f  F i n t o  t h e  plasma space. f i v e  
dexamethasone suppressed, pos t -abso rp t i ve  a d u l t s  were i n fused  w i t h  
p r e c i s e l y  known q u a n t i t i e s  o f  F and 03F. We t e s t e d  whether t h e  
method was a b l e  t o  p r e d i c t  t h e  r a t e  of F i n f us i on .  On each o f  two 
s tudy  days, t h e  sub jec t s  r ece i ved  a cont inuous,  nonprimed 12 h r  
i n f u s i o n  o f  D3F. From h r s  4-8 and 8-12 on each day. F i n f u s i o n s  
were used t o  ach ieve F concen t ra t i on  p l a teaus  o f  7.8. 17.4. 25.8 
and 35.7 ~ g / d L ,  r espec t i ve l y .  Near i so tope  and hormone s teady 
s t a t e  ( va r i ance  <lo%) was ach ieved by h r  3 o f  each p la teau.  The 
i so tope  d i l u t i o n  method p r e d i c t e d  FPR w i t h  a mean e r r o r  i n s i g -  
n i f i c a n t l y  d i f f e r e n t  f rom t h a t  expected by p ropaga t i on  o f  e r r o r  
a n a l y s i s .  We conc lude t h a t  ou r  methods employinq s t a b l e  iso topes 
can a c c u r a t e l y  p r e d i c t  t h e  e n t r y  o f  F i n t o  t h e  piasma space d u r i n g  
s teady s t a t e  c o n d i t i o n s  and a r e  s u i t a b l e  f o r  e x p l o r i n g  F produc- 
t i o n  i n  humans o f  a l l  ages. 
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X-LINKED ADRENDLEUKODYSTROPHY (ALOI: HORMONAL AND CLINICAL FINDINGS DURING 

DIETARY ERUCIC-TRIOLEATE THERAPY. P.del B s l l o .  P.Csnblaro. E . B e r t i n i .  

P . B o r r e l l t ,  

Dcpertmenth o f  E n d o c r l n o l a g y  and Ueurology,Bembrno GesO C h i l d r e n ' s  Hospital, 
IRCCS, lome. l t e l y .  

X-linked ALD 1s characterized b y  primary a d r e n a l  i n s u f f i c i e n c y ,  dernye l inar ion  

and ~ ~ ~ ~ r n u t s t l o n  ~f v e r y  l o n g  c h e l n  f a t t y  s c l d s  (VLCiA). VLCIA have a t o x i c  

e f f e c t  on a d r e n o c o r t i c a l  c e l l  b y  nncreas lng c e l l  membrane m i c r o v l r c o s ~ r y .  

leading ro decreased s b ! l > t y  t o  rebpond t o  ACT" (uh i fcomb Ru ef a l .  J c l n n  

Invest 81:185~188,19881. The reg lmen o f  VLCFA r e s t r i c t e d  d i e t  cupplerncntcd w i t h  

a l n l x t u r e  o f  o l e l c  and e r u c i e  a c i d  (GTEO) determined,  f o r  t h e  f i r s t  t i n e ,  s 
n o r m s l i r s f t o n  o f  plasma VLCiA l e v e l s  I "  ALD p a f l e n f r .  Thus t h e  d a t a  suggest  t h s t  
t h e  pathological changes a f f e c f > n g  t h e  nervous end endocrine system nay be 

de layed,  o r  even a r r e s t e d ,  i n  these p a f l e n t s .  Ye nou r e p o r t  t h e  e f f e c t s  on t h e  

clinical course  o f  ALD o f  t h l s  f h e r e p e u t i c  epprosch ~n 18 p s t l e n t s  t r e a t e d  u i t h  

dietary-GTOE r u p p l e m e n f a o o n  up t o  5  years .  There war no e f f e c t  on t h e  c l i n l c s l  
course ~n p s t l e n t r  u i t h  childhood dnd ado lescent  ALD assessed b y  n e u r o l o g i c a l ,  

n e u r ~ p s y c ~ l ~ g i ~ s l  and n e u r o r e d ~ o l o g ~ c s l  (UMI) e v s l u s t i o n s .  P a t i e n t s  u i r h  

sdren~rnye loneropsfhy  and presymptomst lc  d l d  nor e x h l b i t  p r o g r e s s i o n  o f  t h e  

d ~ b e e s e .  A l l  b u t  3 p a f n e n t h  h a d  hyp0sdrena l lbm.  Pleama e l d o s t e r o n e  l e v e l s  "ere 
reduced and PRA was ~ n c r e s s e d .  l n t e r c s t l n g l y ,  n o r m a l l s a t i o n  o f  VLCFA l e v e l s  i n  

these p a t l e n t s  r e s u l t e d  ~n an lncrearc o f  a ldoarerone (MSD: 112.394.6  vs 

379.2~12.1  p g l m l ,  p<0.051 and a r e d u c t r o n  o f  PRA Leve ls  f rom 10.227.6 t o  5.122.8 

ng lml fh ,  confnrmlnp t h s t  VLCFA excess has a d a r e c t  fox>= n f f e c t  on r h c  a d r e n a l 8  

 herea as o t h e r  f a c t o r s  a r e  more l l k e l y  i n v o l v e d  ln t h e  d c t e r m i n a t l o n  o f  t h e  

p a t h o l o g ~ ~ a l  changer ~n t h e  nervous system. 

S17 ( R t c e r c s  c o r r e o t e  PlfO21PIZC5. l l > n ~ s f e r o  d e l l s  S a n i t a  I t a l > s n o )  
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