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SLUGGISH RESPONSE TO ADRENOCORTICOTROPIN STIMULATION IN NEWBORNS 
WITH 21-HYDROXYLASE DEFICIENCY (CAH). G Kala~lzofllou and MI New, Dept of 
Ped~atr~cs, The New York Hospital-Corneli Med~cal Center. New York, NY 10021, USA 

An unusually slugg~sh response to a single 0 25 mg dose of ACTH was noted in some 
newborns with congenital adrenal hyperplasia due to 21-hydroxylase deficiency (21- 
OHD) diagnosed by molecular genetlc studles Four of the I 1 (36%) aHected newborns 
thal we studled, demonslrated baseline and ACTH stimulated 17-hydroxyprogesterone 
(17-OHP) levels clearly higher than the unaffected newborns, but only in the range of 
values establfshed for heterorygole ralher than thal for homozygote affected patlents at 
an older age Therefore, we set out to establish the range of adrenal steroid response 
of riormal and affected infants in Ihe newborn perlcd. The serum concentrat~ons of 17- 
OHP and A-4-Androstenedlone (A-4-A), which have proven most useful in diagnosing 
CAH are summarized as  lollows: 

We also measured basellne and stimulated values of 17-hydroxypregnenolone (17- 
OHPreg). 11-deoxycortisol (DOC), cort~sol (F), deoxycortlcosterone (5). 
dehydroep~androsterone (DHEA), testosterone v) and the calculated ratlos of 17-OH 
Preg/l7-OHP, DHEA/A-4-A and 17-OHP/DOC. In conclusion. the response of 17-OHP 
to ACTH stimulation in newborns affected w~th CAH may be lower than that of older 
~nfants and chlidren but hlgher than unanecled indlvlduals Physicians should be alerted 
to the poss~ble srgn~f~cance ol only moderately elevated 17-OHP levels in the early 
neonatal perlod. 

Afiected 
( M = ~ , F = ~ I  

unane~lea 
lM=6.F=71 
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Ilulqon. Surgicic;il RCS~;IIGII 1-3l)i1raI11ry, Royal ('I~ildrct~'\ Ilo\pilill I?cscar~h 
I.'uund:ltion, hlclboumc. r\ustralia. 

klullcnan i~lhlbiiing subslanic (h l lS)  la a tcslicul~r hormone made b) few1 and 
po\ tna t~l  SCIIO~I icII\. ariJ CJUSCS h luI Ier i :~~~ (Iuit regressinn during male sealwl 
d d f c r c n ~ ~ i ~ u o n .  WL catabllshcd m 1:I.Z to rnca\.\urc hflS serum Lvek in a nurnhcr of 
ph!.stolo~cal and pa t l i~~logcal  ~u~ld l l ions .  Signrlicant lcvcls 01 serum h11S arc h u n d  
in n11rm.J rn:jlci dunng thc lirat year of l i f ~ .  (I) .  hflS lcvcls decline thruud~out  
childhood :rnd arc u11deIcclab1~ after puhc~1-11 dcvcI~~pmcnl (2) MIS levels were 
examined in patients p r c ~ ~ o u s b  d ~ q g o s e d  a i l h  IIod&n's Lymphoma. Ninr. adults 
( > I 6  years) had low but rncasurahle levels of h4IS. Patients wlth Hodghin's 
1,ymphoma have aroapermia. s u ~ c s f i n g  3 possihlc lid hctween bflS sccrction m d  
the spcrmalogonla. In v c y  Inw hinh w e i a l  hahies ('I 500s). h n S  lcvcls In cord sera 
were sigificantly highcr than in full-term conln~ls  (79?251&T vs 36iRj191.: 
P<0.001). hflS levels also Here csamir~cd prcdouslp 1n ~nfanls  and boys wilh 
cryplorchidixn, a h c r c  thc lcvela during thc filnl year were sibnificantly lowcr than 
normal (3). 'l'hi5 suggcslcd a p~~ssrh lc  h h  hctwccn hlIS and gem1 ccll matural~on. 
w h i h  is occurnrlg at that tintc I<cccntly we have conlitmcd cxpc~imcntally that MIS 

does stimulate germ cell nlaluration in Lhc neonatal mouse Icslk rn vrlru. 
( I )  13ahi.r hfl., h lc~cal fc  ShI  & 1luts11n JM. J Clin Endocrin M c t ~ b .  1990, 70. 11-1 5 
(2) Dahcr M1. & Ilutson Jh'l. J (:lm Endocfin h l c o b  (In Press) 
(3) Yamanaka J. Baker ML, hlctcalle S M  & llutson JM. J Pediatr Surg. 1991; 26: 
621-623 
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B a i y u n  Z h o u  MD a n d  &,hn M H u t s m  MD, FRACS 
D e p a r t m e n t  o f  S u r g l c a l  R e s e a r c h .  R o y a l  C h i l d r e n ' s  
H o s p i t a l  R e s e a r c h  F o u n d a t i o n ,  M e l b o u r n e ,  A u s t r a l i a .  
HUMAN CHORIONIC GONADOTROPIN ( h C G )  F A I L S  TO STIMULATE 
GONOCYTE DIFFERENTIATION I N  NEWBORN MOUSE TESTES I N  
ORGAN CULTURE. 

1 Barel8ne Simulated Baselins stlmulated 

P o s t n a t a l l y ,  t h e  q e r m  cell  d i f f e r e n t i a t e  t h r o u q h  

--- 
Mean 514 8 
Range 1166 10754 

Mean 1 8 
Rdlnge 0040 

s e v e r a l  s t e p s  i o  f o r m  p r i m a r y  s p e r m d t o c y t e s ,  w h i c h  a r e  
r e q u i r e d  f o r  p o s t p u b e r t a l  s p e r m a t o g e n e s i s .  T h l s  
d e v e l o p m e n t  is p o s t u l a t e d  t o  b e  c o n t r o l l e d  b y  t h e  
hypoth~lamic-pit~itary-yonadal a x i s .  T o  test  t h e  e f f e c t  
o f  hCG on g e r m  cel l  d e v e l o p m e n t ,  n e w b o r n  m o u s e  testes 
( n = 7 5 )  w e r e  c u l t u r e d  ~n v r t r o  f o r  7 d a y s .  E x o g e n o u s  hCG 
( 0 . 1 0 2 . 0  I U / m l )  o r  M u l l e r i a n  i n h i b i t i n g  s u b s t a n c e  
(o.5w!ml) ( M I S )  w e r e  a d d e d  t o  s e r u m - f r e e  m e d i u m  
c o n t a i n i n g  t r a n s f e r r i n g  i n s u l i n  a n d  r e t i n o i c  acid or 
f e t a l  c a l f  s e r u m .  N o r m a l  g e r m  cell  d e v e l o p m e n t  w a s  seen 
w i t h  a d d e d  1 0 %  f e t a l  c a l f  s e r u m  ( P  < 0 . 0 0 1 )  or 
e x o g e n o u s  M I S  ( P  < 0 . 0 0 1 ) ,  b u t  w a s  absent  w i t h  m e d i u m  f 
g r o w t h  f a c t o r s  o r  hCG. T h e s e  r e s u l t s  d e m o n s t r a t e  t h a t  
t r a n s f o r m a t i o n  o f  g o n o c y t e s  t o  t y p e - A  s p e r m a t o g o n i a  a n d  
o t h e r  d i f f e r e n t i a t e d  g e r m  cells is r e g u l a t e d  b y  M I S  
r a t h e r  t h a n  hCG. A s  t r a n s f o r m a t i o n  o f  g O n o C y t e s  t o  
t y p e - A  s p e r m a t o g o n i a  is d e f i c i e n t  i n  b o y s  w i t h  
c r y p t o r c h i d i s m ,  M I S  m a y  h a v e  a ro le  i n  t h e  c l i n i c a l  
m a n a g e m e n t  o f  t h i s  common c a u s e  o f  i n f e r t i l i t y .  S19 

Mean 7180 
Range 191 5.1721 1 

Mean 56 
Range 08-31 6 

IMPROVED DCIECCIOII OF POINT HUTATIOllS IN TI16 HUMAN ANDREm RECWR GENE BY 
DENATURING GPADInrl GEL L~.iiCTHoPHOPESIS OF DNA HmRODUPLMES UNDER STRINGGT 
D~ATURING CONDITIONS P. Ghirrl and T.R. Braun, Department of Pedlatrics.  
Unlver~ity of P15.3. Piaa. I ta ly ,  and Dept. Populat~on Dynanl>cs. Johns Hopkins Unlv. 
School of Hyglene and Fubllc Health. Baltimore. HD 21205. USA 

Slngie nuclearide mismense mutations ~n the hman androgen receptor I A R )  Eene 
reoresent the u>>derl~lrie 8ooIecular lealon I" mosC cases of pnmn'D'D n- nlr'l-r' --," v..-b ". w-..u* 

androgen Insensltivlty IAIS). Denarwlng eradienr gel electrophoresis ItGGE) of 
polymerase chalri reactlor, IPCR) anlplifled DNA fragments contalnlng a 5' 40-base 
pair GC-clamp has been used S U C C C B S ~ U ~ ~ Y  t o  detect w l n t  mutatlons in several hman 
genes including the AR gene I" our laboratory (no1 End0 4:1759 119901). The 
sens~; iv l ty  f o r  i letect~on of mutations can be further enhanced by the formation of 
DNA hereroduplexes and by narrowly defining the denaturing gradlent formed by 
farramlde and urea ( 1 . e .  100% denaturant = l n  wea/40% formamidel specific for  each 
reglon of the gem to be analyzed. In the prescnt study, genomic DNA af normal 
sublects and those with AIS was anplliled by PCR using prlmers speclflc for  each of 
the elght exons encodlng the human AR. Amplified DNA from affected sublects was 
mlxed vith that from a normal sublect,  heat denatured a t  95 C for 5 mln and then 
allowed to rcanneal a t  roam remperatwe to form both homo- and hetero-dwlexes, The 
DNA samples were elertraphoreaed a t  60 C on a 6.5% polyacryiamldc gel contalnlng a 
gradlent of increasing concentrations of forman~de and urea. The presence of 
e rh ld lm bromide stained Olu species with dlfferlng mobillties vithin a elngle 
sample was lndlcaiive of h e r e r o ~ p l e x  fomatlon and the presence of a palnt 
muratlon vhlch was subsequently confirmed by nucleotlde sequence analysis. We 
detected three new w l n r  murdii.r,6 ~n the A R  gene. In one sublrrr w i t h  oartiat  *IS 

Mean 275 9 
Range 226-970 1 
pp 

Mean 1 1  
Range 00-29 

. , - - - . - - . - - - . - - , 
anlno acid res~due 913 encoded v l th ln  eron 8 1s mutated lCCC(pro)-bTn'(ser1: 
P913SI. In anorher sublect ulth the partla1 Corm of AIS. codon 840 In evon 7 In 
murated l m ( a ~ g l - r C A T ( h l s ) .  B84OHI. I n  one aublect vith complete AIS. codon 732 I n  
e:xon 5 16 mutated (GAClas~)-FTACltvri; 073211. The rlse of a ?i*-'"n -3.hm7 'h,n 'ho &"&,,&. L, ," , ,  .,,. 
u6ua1 20-80% denaturant gradlent was requlred to detect the mutation In exon 8 ,  
whereas the hereroduplen anaiysls vas c r i t i c a l  for  the deiectlon of the mutatlor, I" 
EXon 5 .  These flndlngE delnonstrate the u r l l l t y  of hererodrrplex formation and 
stringent drna~urant  conditions to improve the derection of some muratlons in the 
A13 Erne using DGGE (Su1,ported I" part by NIDDK R01-13417 and CNR AI90-01384-04) 

Mean 231 3 
Range 94 1-432 1 

Mean 28 
mnge 0068 
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I I E C E F T O R  ACCESSOIIY F A C T O R  (RAF)  E N H A N C E S  S P E C I F I C  DNA 
I{INDINC OF ANI)RO(;I:N ANI) CLUCOCOR'TICOID IIECEl'TORS. S 
I< Kunfcr. K. 13. hldrachae. E. Evl, Ii'ilson, and I:. S. Frcnch, Laburatories for 
Reproductive Biology, Un~versity of Nonh Carolina, Cllapel Hill, N C  27599, USA 

The biological responses to s te ro~d hormones are nlediated by a family of 
lieand-inducible intracellular receptors [hat activate or  repress transcription of 
target genes. Protein-prolein inter~ctions arc common among othcr transcriptional 
acti\ators and may have i ~ n p o ~ t a n t  consequences for gene regulation by steroid 
hormone receptors. Using the mobility shiA assay w e  have identified a bc tor  that 
enhances spccilic DNA binding of truncated rat androgen (AR) and plucocorticoid 
(GK) receptors by 25-fold and 6-fold, respectively, through the formation of 
hctcromeric con~plc.ses. This factor, designaged receptor accessory factor, o r  RAF, 
also potentiates DNA binding of ft~ll-length human G R  RAF is temperature and 
trypsin 5cnsitrvq and is present it1 a var~ety  of cultured mammalian cells. By gel 
filtralion ILZI' Iiis a predicteil molecular mass o f  130 LDa. RAF enhancement of 
AR-DNA binding requires androgen response clement DNA. RAF appears to 
interact directly \\.it11 AR because deoxycholate, which interferes with protein- 
protcln but not protein-DNA ~nteractions, prevents RAF-AR-DNA complex 
formation Furtherniore, RAI: activity is reco\,ered from an androgen response 
element DNA nffinity column only in the presence of AR. Mulagenesis of 
truncated AK liagments indicates that a region in the NII,-terminal domain is 
required for Kr\F lo enhance IZR-DNA binding The  interaction of RAF u,itli AR 
arid G R  suggests that RAI: might influence the ability o f  these nuclear receptors 
to acllvatc transcri~lion 

. 
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NO-MONOMETHYL-L-ARGININE DIRECTLY STIMULATES IN VITRO LEYDIG CELL 
TESTOSTERONE PRODUCTION. M .  Watson, M. P o t h ,  and G .  F r a n c l s .  
o e p a r t m e n t  o f  P e d i a t r i c s ,  W a l t e r  Reed Army Medrcal C e n t e r ,  
Washington, DC 20307, and Uniformed S e r v i c e s  U n i v e r s i t y  o f  t h e  
H e a l t h  Sciences, Bethesda ,  MD 20814, USA. 

Recent  s t u d i e s  s u g g e s t  n i t r i c  o x i d e  ( N O )  may f u n c t i o n  a s  both  
a n  i n t e r c e l l u l a r  and i n t r a c e l l u l a r  s i g n a l  ( s e c o n d  messenger) .  
changes  i n  NO g e n e r a t l o "  are t h o u g h t  t o  a f f e c t  n e u r a l  and 
immunologic a c t i v i t y ,  v a s c u l a r  t o n e ,  p l a t e l e t .  adhesion, and s e l e c t e d  
hormone p r o d u c t i o n .  A r g r n i n e  a n a l o g u e s  such  a s  NG-monomethyl-L- 
a r g i n i n e  (L-NMMA) a r e  t h o u g h t  t o  i n h i b i t  i n t r a c e l l u l a r  NO g e n e r a t i o n  
and have  been u s e d  t o  s t u d y  t h e  e f f e c t s  of d e c r e a s e d  NO i n  
p h y s i o l o g i c  sys tems.  A s i n g l e  rn v i v o  s t u d y  h a s  s u g g e s t e d  NO 
modula tes  r e s t ~ c u l a r  e n d o c r i n e  f u n c t ~ o n  b u t  it is u n c l e a r  rf t h i s  
was due  t o  changes  i n  v a s c u l a r  t o n e ,  n e u r o n a l  a c t i v i t y ,  o r  Leydig 
c e l l  s t e r o ~ d o g e n e s i s  i t s e l f .  The p r e s e n t  s t u d y  was per formed t o  
e v a l u a t e  t h e  i n  v i t r o  e f f e c t s  of L-NMMA o n  b a s a l  and human c h o r ~ o n r c  
g o n a d o t r o p i n  (hCG)-s t imula ted  p r o d u c t i o n  o f  a d e n o s i n e  3 ' : s ' - c y c l l c  
monophosphate (CAMP) and T by Leydig c e l l s .  Rat  Leydig c e l l -  
e n r i c h e d  c u l t u r e s  ( l x l O \ c e I l s / c u l t u r e )  were ~ n c u b a t e d  4 h r  w l t h  
L-NMMA, a f t e r  which hCG ( 0 . 1  U/ml) was added.  L e v e l s  of T i n  t h e  
media were de termined a t  20 h r  and shown h e r e  a s  ng/106 cellszSEM. 
(*pco.o2 ,  -*p<o.oOl)  

CONTROL L-NMMA lumol /ml l  
0 . 1  0 . 5  1 . 0  

BASAL 1 . 9 i 0 . 0 3  2.94+0.09** 3.34+0.07*' 3 .06+0.11r*  
hCG 7.7+0.6 10.0+0.5* 10.2+0.6* 9 .8+0.1*  
L-NMMA had no e f f e c t  o n  CAMP p r o d u c t i o n  ( n o t  shown) .  We conclude  
t h a t  L - N H m  i n c r e a s e s  T p r o d u c t i o n  by b o t h  b a s a l  and hCG-stlrnulated 
Leydig c e l l s  w ~ t h o u t  i n c r e a s i n g  CAMP. T h r s  s u g g e s t s  t h a t  NO may be 
a t o n i c  r e g u l a t o r  of L e y d ~ g  c e l l  T p r o d u c t i o n .  
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