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INDUCTION OF TESTICULAR GROWTH A N D  SPERMATOGENESIS 
BY PULSATILE I V  LRH.  

I n  hypogonadotropic hypogonadism ( I I I I )  gonadotropin t rea tment  
o f t e n  f a i l s  t o  induce t e s t i c u l a r  growth. When thc  gonadotrophs 
a r c  capable  t o  s e c r c t e  LH and FSH, p u l s a t i l e  LRII shou1.d be a b l e  
t o  induce t e s t i c u l a r  development. 
17 male p t s ,  aged 14.2-26.0 y r s ,  were t r e a t e d  wi th  p u l s a t i l e  LRH: 
5 p t s  with Kallmann's S . ,  3 pos tc ran iopharyngec l lomy,  8 with i d iop .  
l i l l  and 1 with MPHD. LRH was adminis tered  i v  with a  presumed 
phys io log i c  p u l s e  i n t e r v a l  ( p i )  of  90 min. Depending on t he  
individual response  t h e  dosc increased s tepwise  from 2 t o  20 Llg 
p e r  pu l se .  In  14 p t s  t r ea tmen t  was preceded by 2 pe r lods  of 4 wks 
of  LRiI with p l  of  180 mln. and 30 o r  4 5  min.rcsp. LRtI was r e -  
p laced by IrCG twlcc/wk. 
During p i  of 90 min.;!ll 17 p t s  sliowed an i nc rea se  of LII, FSH and 
Tes to s t e rone  i n t o  t he  normal a d u l t  range. A t  a  p i  of 180 min.ttle 
LH/FSB r a t i o  ua s  lower; i n  3 p t s  only  FSll increased.  LRB with  a  
p i  of 30 o r  45 inin.did no t  r e s u l t  i n  d e s e n s i t i z a t i o n ;  LII was 
h ighc r  tlrdn a t  a  p~ of 90 min. A l l  p t s  showed a  c l e a r  t e s t i c u l a r  
growth. A t  t h e  end of  LRIi t rea tn icnt  11 p t s  had spermatozoa i n  t h e  
e j a c u l a t e ;  1  p t  only  showed sperrn product ion dur ing hCG and 2 p t s  
were s t i l l  azoospermic a f t e r  1.7 and 2.3  y r s  on hCG. 
Conclusion: P u l s a t i l e  LRB i v  is  a  f e a s i b l e  way t o  inducc t e s t l c .  
growth at; we l l  a s  spermatogenesis .  HCG i s  a b l e  t o  malnta in  o r  
-vcn improve t h i s  development. 
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OF GHRII MEASURED IN PLASMA AFTER L- 

P OPA STIMULATION I N  PATIENTS WITH IDIOPATHIC DELAYED 
UBERTY: NORMALISATION WITH START OF PUBERTY. 

I n  o rde r  t o  i n v e s t i g a t e  t h e  r egu la t i on  of GH s e c r e t i o n  i n  pa- 
t i e n t s  w i th  i d i o p a t h i c  delayed puber ty  (IDP) e i t h e r  p r epube r t a l  
( s t a g e  P I )  o r  e a r l y  p u b e r t a l  ( Y 2 )  GHRB l e v e l s  i n  plasma were mea- 
su red  a f t e r  s t imu la t i on  w i th  L-Dopa i n  a  group of 16 p a t i e n t s  
w i th  IDP. The r e s u l t s  were compared t o  those  obta ined i n  12 pa- 
t i e n t s  wi th  c o n s t i t u t i o n a l  s h o r t  s t a t u r e  (CSS) a t  t h e  same s t a g e  
of puber ty  who underwent L-Dopa t e s t  f o r  i n s u f f i c i e n t  he igh t .  
Plasma GHRH l e v e l s  were measured a f t e r  e x t r a c t i o n  by RIA. Af t e r  
L-Dopa i n t a k e  t h e  peak of GH was mean + SEM 8 . 6  + 1.4 ng/ml i n  
IDP and 12.0 t 0 .8  ng/ml i n  CSS (NS). The peak of GHRH a f t e r  L- 
Dopa was 41 + 10 pglml i n  IDP and 96 + 25 pglml i n  CSS (p<0 .02 ) .  
Basal  plasma GHRH l e v e l s  were measured i n  f i v e  p a t i e n t s  wi th  IDP 
before  and a f t e r  3 x 1500 I U  of hCG. Testos terone l e v e l s  ro se  t o  
4 .8  + 0 .9  nglml, no changes i n  plasma GHRII l e v e l s  were observed 
(25 + 13 pg/ml).  Oxandrolone was g iven i n  6  p a t i e n t s  w i th  IDP. 
S ix  months a f t e r  when puber ty  was c l e a r l y  s t a r t e d  w i th  an i nc rea -  
s e  i n  growth v e l o c i t y  ( 6 . 3  + 0.7  cm/6 months) peak GHRH l e v e l s  
dur ing L-Dopa s t i m u l a t i o n  t e s t  increased s i g n i f i c a n t l y  (p<0.02)  
from 48 + 12 pg/ml t o  142 + 33 pg/ml, GB peaks being r e s p e c t i v e l y  
8.4 + 3 .2  pg/ml be fo re ,  11.4 + 1.9 a f t e r .  These r e s u l t s  suggest  
an hypothalamic dysfunct ion i n  p a t i e n t  wi th  IDP, r e v e r s i b l e  w i th  
t h e  s t a r t  of puber ty .  They i n d i c a t e  a  r e l a t i o n s h i p  between t h e  
wellknown p a r t i a l  and t r a n s i t o r y  GH de f i c i ency  found i n  some ado- 
l e scen t s  having & puber taJ  de l ay  a_nndthcir s e c r e t i o n  obGHKiL  
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Avai 1:iIii 1 i t  v of r;id ioiIi1riiunonss;iv 101- xi-obL 11 hornlocic r c l e ;>s inc  I I C , I ~  
monc ((:IIl~II) in plasri~a has m;~de it. possi b l c  Lo nleasurc c i rcula t ing;  
(:Illill conce~iLraLions diil-ing sLiaiulaLio11 oi growili liormonc (Gll) s c ~  
c r c t i o n .  L L  has been prcvlousl  y  shown Llrat ad in in i s l r a t i on  or  L- 
clulia i~ i c r e ; i s e s  plaso~a l e v e l s  oS (:III?Il, folloiiccl I ) y  ,ill rlcvaLlorr 
ol 11lasnla CII conce~iLriiLion. Orni t l i ine  or  clotrlOi nc. [lo not secnr 
Lo a l l ccL  plnsmii l c v e l s  of CIlRll. 'To c l u c l d a l e  Lire r o l e  of (:llRII 
i i r  Llic sLimulaL~on oS Gli s e c r e t i o n  durrng pli:irniacologlco1 sLirnu- 
IaLioii ~ c s t s  vc ineasurc[l plosnia immurrorcacL~vc (;lIl<lI and CII l c \ * c l s  
in 8 heal Lhy ;~< lu l  r [men dur lng insul ine indilccd Iiypoglyccn~ia ( I l l )  
and a fLc r  o r a l  allmini s i r a l l o n  oS c lon idiiic of L.-dol~o. Plasma 
salnplcs fo r  l h ~  c lc ter in~nat ion o l  ClIRll l e v e l s  i$,crc p11riSlcd bill1 
ocia-rlccy I - s i l i c a  ca r t  rirlgcs ;~nd  assayed I)y a riiilio~n~niunonss,iy 
s p e ~ i  Tic Sor ~ l i c  m i  <ll iortion oS Iri~rnan CIII<II. Elean (:I1 rcsponsc (Sl:bI) 
a lLc r  adni~riisLrnLion o l  I,-<lopa \ins 8 .67  ug/ l  ( 2 . 0 ) ,  2.2211~11 ( 1 . 0 )  
i n  c lunic l i~ie  t c s t  alrd 24.33 ug/ l  (4 .4)  dur ing i r i s u l  i n e  ~nilucccl 
hypog ~ycelli ia.  !lc:lll (:iiRll resllonses I-csprcL I vely vc,l-e ').(14 i n g /  l 
( 2 . 0 ) ,  6.65 ng / l  (2.3) and 4.25 rigll ( 1 . 4 ) .  
'l'irc plasola CIII<II peaks precedcil o r  coincidetl  wrLlr ( : I 1  peaks i n  a l l  
s i l h j cc t s  afLcr  L-dopa adniinisLratlo11. In Llrc cloiiiclinc t e s ~  arid 
111 no corrc1aLion was found bct\decn thc3 G l l l < l l  and (;I1 ~ ~ c n l i s .  l 'hcsc  
r o s u l t s  confirm LlraL Lire c f l f ~ L  of  L-clo[ia on (:I1 sccreLion i s  nicil% 
I I l l l < l l  ri11crc;is o the r  [ a c t o r s  than G l l R l I  sccrl~ l o  play ;i 
ini;i,lor r o l c  i;i Cll sL~niulaLiolr by 111 and c l o n l c l ~ ~ i c  Lcs t .  
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RESPONSE OF PLASMA CONCENTRATIONS OF GROWTH HORMONE 
(GH )RELEASING HORMONE, GH, INSULIN, AND SOHATOSTA- 
TIN (SRIF) TO A MIXED MEAL IN CHILDREN. 

GH-releasing hormone (GHRH) i s  d e t e c t a b l e  i n  t he  pe r iphe ra l  p la-  
sma but  i t s  pos s ib l e  func t ions  and sources  remain t o  be e luc ida -  
t ed .  We the re fo re  measured t he  response  of  GHRH, GH, i n s u l i n  and 
SRIF t o  a  mixed meal (800 kca l ;  50% carbohydrates ,35% p r o t e i n ,  
15% f a t )  i n  7 sho r t  normal ch i ld r en  ( 8.4 -12.6 yea r s )  undergoing 
24h spontaneous G H  s e c r e t o r y  p a t t e r n  i n v e s t i g a t i o n .  Blood samples 
were drawn a t  0: 30; 60; 90; 120; 150 and 180 minutes.  A l l  hormo- 
nes were measured us ing s p e c i f i c  RIAs. In  response t o  t he  mixed 
meal t he re  was a  significant inc rea se  of plasma G H R H  with peak 
values  occurr ing between 60 and 150 min (10.2 + 1.2  pglml vs 25.6 
+ 4.5 pg1ml;p ( 0.01) .  Plasma GH va lues  increased wi th in  30 t o  
150 minutes suggest ing spontaneous GH b u r s t s .  Plasma i n s u l i n  lev-  
e l s  increased between 60 and 90 minutes (9 .4  + 1.2 pUIml vs 49.5 
+_ 4.4 ~ U l m l ;  p  ( 0.001) .  A s i g n i f i c a n t  r i s e  of plasma SRIF was 
found which showed a  b iphas i c  p a t t e r n .  There was no c o r r e l a t i o n  
between increments of plasma G H R H  and t he  o the r  hormones. In  con- 
t r a s t , i n  2 obese ch i ld r en  we could f i n d  no plasma G H R H  i n c r e a s e .  
Our r e s u l t s  suppor t  the  concept t h a t  c i r c u l a t i n g  G H R H  might ac t  
a s  a  pe r iphe ra l  hormone and pos s s ib ly  o r i g i n a t e s  from the  gas t ro -  
i n t e s t i n a l  t r a c t .  
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T r e a l n r n t  w i th  pep t ide  h o m n e s  l e a d s  t o  t h e  d c v c l o p n t  of  SF- 

c i f i c  a n t i k c d i e s  (Abs) . S t r u c t u r a l  h m l c q  c lws  rior prevent  in-  
duc t ion  o f  h igh  a f f i n i t y  nhs .  GW 1-44 Nll and GIU: 1-29 Ntl 

2  ?re 1 . i i i e ~ r  pep t ide s .  Formation o f  amphi l ic  se%onc?,irl s t r u c t u r e s  
on ce l l .  s u r f a c e s  can  be important  f o r  b i o l q i c a l  a c t i o n  and 
M m e  r e s p n s e .  Guinea p i g s  were imnunizcd a g a i n s t  1-44 hW 
and 1-29 NH The concen t r a t i ons ,  t h e  a f f i n i t i e s  a i d  thg 
s i z e s  of 1gC?-nhs-G1~7 c o m p l c ~ c s  were de t e rmi i~ed  by u l t r a c e n t r i -  
f uga t ion .  The rintive h o m r i c  i s  d f a i r  i m u n q e n  which induccvi 
s p e c i f i c  nh  concen t ru t i ons  o f  583 + 41mg/l a f t e r  4  weeks, 
ccnnprdble  t o  i n s u l i n  and hG11 i n  t h e  system. e58 o f  t h e s e  
Abs bind t o  e p i t o p f s  gf t h e  amino-acid resiclucs 30-44 wi th  h igh  
a f f i n i t y  ( 3 . 8 5 . 5  10 1/M), on ly  15% b ind  o  e p l t o p e s  of se- 
quence 1-29 wi th  l m e r  a f f i n i t y  (620.3 10'l/hi). Abs t o  1-28 
MI had l a g e r  concen t r a t i ons  (36.4 8 q / i )  or$ lower a f f i -  
n i z i e s  towards t h e  n a t i v e  h o p n e  (4 5 0.2 10 1/M) and t l ic  
1-23 MI2-fracpent ( 3 3 . 2  10 1/P1). These d i i ~ a  suppor t  t h e  
concept  of amphi l ic  secondary s t r u c t u r e s .  1-44 NH is a  d iva-  
l e n t  an t i gen  which fornis 7S and 1 0 s  antigen-Ab ccalr$lexes, 1-29 
M-i forn~s l a r g e l y  mncaneric complexes. One o u t  o f  9 c h i l d r e n  
t r z a t e d  w i t h  1-29 Nl1 s . c .  f o r  3 mi; developed PAS wi th  low 
titer a ~ d  loo, a f f i n i t ? ,  2  a f t e r  6 rn wi th  low t i t e r  and a f f i -  
n i t y .  Samples &awn 6  mi; a f t e r  d i s c o n t i n u a t i o n  were neqa t iv i .  
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MEASURMENT OF ATKIAL NATRIURETIC PEPTIDE 
(ANPI ,  cGMP, ALDOSTERONE AND VASOPRESSIN 
LEVELS I N  INFANTS. 

In o u r  f i r s t  s t ud i e s  we found e levated  plasma levels of ANP a n d  
i t s  second messenger  cGMP in n e w b 0 r . n ~  a n d  in ch i ld r en  with 
ca rd i ac  d i s ea se s .  Despite t h e s e  h igh levels t h e r e  is no e f f ec t  
on  t h e  w a t e r -  a n d  e l ec t ro ly t e  exc re t i on .  T h e  lacking r e sponse  
t o  ANP in t h e s e  pa t i en t s  may be  expla ined by a n  enhanced  
re lease  of o t h e r  volume r egu la t i ng  hormones .  To  p rove  t h i s  
hypo thes i s  we measured plasma a n d  u r i n a r y  levels of ANP a n d  
cGMP a s  well a s  u r i n a r y  excre t ion of a ldos t e rone  (Aldo)  a n d  
vasop re s s in  (AVP) in 2 2  heal thy i n f an t s  a n d  2 6  i n f an t s  with 
ca rd i ac  d i s ea se s .  Urine was collected for  8  h o u r s  from 10 p .m.  
to  6  a .m .  In ch i ld r en  with ca rd i ac  d i s ea se s  we found s igni f icant ly  
h ighe r  plasma levels of ANP ( 2  = 2 2 5  2 65 pg iml )  a n d  cGMP 
( 2  = 8.5 + 4 , 5  pmollml) a n d  u r i n a r y  levels of cGMP 
( 2  = 30 t- 5 n m o l i 8 h l k g ) ,  Aldo ( 2  = 800 2 2 0  p g i 8 h l k g ) a n d  
AVP (1100 2 2 5 0  p g 1 8 h l k g )  t han  in control  i n f an t s  ( p  < 0.001) .  
T h e r e  was no corre la t ion  between ANP o r  cGMP levels a n d  
water-  a n d  sodiumexcret ion.  
Our  r e su l t s  s u p p o r t  t h e  assurnption t h a t  t h e  na t r i u r e t i c  ef fec t  of 
chronical ly  e levated  ANP levels is markedly  reduccc! b y  t h e  
s imul taneous  stimulation of water-  a n d  sodium re ta in ing hormones 
s u c h  a s  Aldo o r  AVP. 
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