
VARIABLE EXPRESSION OF OVARIAN FAI1,IIRE IN - -  - - -~ 17 1 GALACTOSEMIA Nancy J. Hopwood, Sue E. Sauder, Inese 
Z. Beitins, LaVonne L. Lan , and Robert P. Kelch, Univ. 

of Michigan ~ m c h o o l ,  Dept. of Psdiatrics, Ann Arbor, MI USA 
The pathogenesis of ovarian failure in females with classical 

galactosemia is incompletely understood, but is likely due to  prenatal 
toxic effects  of galactose or i t s  metabolites on the immature ovary. 
We studied two sisters on dietary palactose restriction since birth who 
had hypergonadotropic hypogonadism. Serum prolactin and Tq were 
normal and karyotypes were 46xx. AB, 17 yrs, had adrenarche a t  12 
yrs, thelarche a t  13 yrs and menarche a t  14 yrs, followed bv irregular 
periods q 3-6 wks. BB, 16 yrs, had adrenarche a t  13 yrs, but no 
thelarche or menarche. Bone age was 11 yrs. Pelvic U/S showed no 
ovarian tissue. Both girls had blood withdrawn every 10 min over 12 
h (0900-2100) for pulsatile secretion of LH/FSH. BB was studied during 
two separate cycles: 5 and 22 days af ter  the onset of menstrual flow. 
In spite of a mean intermenstrual length of 28.5 d (R 18-42 d), studies 
during a 6 month period in BB (pulsatile LH/FSH, weekly propesterone 
(PI levels, and basal body temperatures) showed no evidence of 
ovulation. 
* ESD LH* FSH* A LH* LH freq E2 P 

mIU/ml mIU/ml mIU/ml #/12h pp/ml ng/ml 
AB day 5 28.4t fi.6 5.6i1.4 15 i  4 8 221 0.6 

22 81.4+10.5 53.2i4.4 2 7 ~ 1 0  12 fi4 0.5 
BB 71.4i 7.7 73.3t3.6 172 6 11 39 0.6 

These studies show that ovarian failure may be variable in similarly 
treated siblings. Incomplete follicular maturation most likely explains 
the serial observations in the least affected sibling. 

COMBINATION THERAPY I N  AN ADOLESCENT WITH POLYCYSTIC 
OVARIES, HIRSUTISM, TYPE A INSULIN RESISTANCE, AND 72 ACANTHOSIS NIGRICANS. Dan C.  Moore, Madigan Army 

Medical Center ,  Tacoma, USA. 
A 13& yea r  o ld  female presented wi th  primary amenorrhea, 

weight ga in  and h i r su t i sm.  Examination revealed a mi ld ly  obese 
adolescent  w i th  a deep vo ice ,  f a c i a l  and t r u n c a l  h i r su t i sm,  and 
acan thos i s  n i g r i c a n s  i n  a x i l l a e  and p o p l i t e a l  fossae .  Sexual 
development was Tanner s t a g e  V and c l i t o r a l  s i z e  8x15 mm. The 
l e f t  ovary was enlarged t o  palpat ion.  

Laboratory eva lua t ion  revealed a bone age of 15 yea r s ,  e leva-  
t i o n  of serum t e s t o s t e r o n e  and androstenedione and decrease  of 
s ex  hormone binding g lobu l in  (SHBG) (Tab le ) .  Pe lv i c  ul t rasound 
showed a c y s t i c  l e f t  ovary; laparoscopy confirmed b i l a t e r a l  poiy- 
c y s t i c  ova r i e s .  A g lucose  to l e rance  t e s t  showed f a s t i n g ,  peak 
and 5 h r  blood glucoses  of 157, 305 and 242 mg/dl, r e s p e c t i v e l y ,  
wi th  i n s u l i n  l e v e l s  ranging from 144 uU/ml f a s t i n g  t o  )400uU/ml. 

On therapy 
Normal A t  d i agnos i s  6 mo 2 y r  

Testos terone (ug /d l )  (80 110 47 35 
Androstenedione ( n g / d l )  60-300 628 230 156 
DHEA S u l f a t e  (ug /d l )  60-340 156 84 
SHBG (ng bound DHT/ml) ) I5  0.66 13 

The p a t i e n t  was placed on a combination of mestranol  50ug + 
norethindrone 1 mg d a i l y  and spironolactone 25 mg bid. Elevated 
androgen l e v e l s  re turned t o  normal and SHBG re tu rned  t o  nea r  nor- 
mal by 6 months of therapy and remained normal a t  2 yea r s .  Fac- 
i a l  h i r su t i sm improved d rama t i ca l ly  i n  6 months of therapy and 
remains under c o n t r o l  a t  2 years .  

A CASE OF PRIMARY OVARIAN FAILURE ASSOCIAT- 173 ED WITH INCOKTINENTIA PIGMENT1 AND MULTIPLE 
MINOR ANOMALIES. H i r o a k i  T a k a h a s h i ,  Kana- 

zawa  M e d i c a l  U n i v e r s i t y ,  D e p t .  o f  P e d . ,  Kahoku-gun,  
I s h i k a w a - k e n ,  J a p a n  

T h e  c a u s e s  o f  p r i m a r y  o v a r i a n  f a i l u r e  e x c e p t  f o r  
T u r n e r ' s  s y n d r o m e  are e x t r e m e l y  rare. W e  h a v e  e x p e -  
r i e n c e d  a 1 6  5 / 1 2 - y e a r - o l d  g i r l  who p r e s e n t e d  w i t h  
s h o r t  s t a t u r e  ( 1 3 7 . 5  cm, - 3  S.D. ) a n d  l a c k  o f  s e c o -  
n d a r y  s e x u a l  d e v e l o p m e n t .  P h y s i c a l  e x a m i n a t i o n  r e v -  
e a l e d  i m m a t u r e  f a c e ,  t y p i c a l  s k i n  c h a n g e s  o f  f a d i n g  
s t a g e  o f  i n c o n t i n e n t i a  p i g m e n t i ,  h e m i h y p e r t r o p h y  o f  
e x t r e m i t i e s ,  p t o s i s  o f  l e f t  e y e  l i d ,  l o w  se t  a n d  a s y -  
m m e t r i c a l  e a r s ,  l o w  p o s t e r i o r  h a i r  l i n e s  a n d  a t r o p h i c  
n a i l s .  Bone  a g e  w a s  1 0  6/12 y e a r s .  L a b  d a t a  show- 
e d  l o w  e s t r a d i o l  ( E 2 ,  1 0 . 0 p g / m l  ) w i t h  h i g h  FSH ( 1 3 9  
mIU/ml) a n d  LH ( 1 0 5 . 8  mIU/ml ) .  FSH a n d  LH r e s p o n d e d  
e x c e s s i v e l y  t o  LH-RiI a n d  p r i m a r y  o v a r i a n  f a i l u r e  w a s  
s u s p e c t e d .  Chromosome a n a l y s i s  r e v e a l e d  n o r m a l  46,X 
X k a r y o t y p e  b y  p e r i p h e r a l  l y m p h o c y t e s  a n d  s k i n  f i b r o -  
b l a s t s .  L a p a r o s c o p i c  e x a m i n a t i o n  r e v e a l e d  b i l a t e r a l  
s t r e a k  o v a r i e s  a n d  a h y p o p l a s t i c  u t e r u s .  IVP demon- 
s t r a t e d  n o  u r i n a r y  a b n o r m a l i t i e s .  B i l a t e r a l  p e r c e p -  
t i v e  d e a f n e s s  w e r e  f o u n d  a n d  h e r  I Q  w a s  1 0 4 .  S h e  
w a s  p l a c e d  o n  e s t r o g e n  t h e r a p y .  

C. Th&er Nielsen,  N. E. Skakkebak, D. W. Richard- 
son J. A. B. D a r l i n  W. M. Hunter,  M. Jorqensen,  74 ~ A e l s e n ,  0. Inqer:iev, N. Keiding and J. Miiller. 
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S m  (ONSET OF RELEASE OF SPERMATOZOA) I N  RELATION TO 
SEXLJAL DEXEDPMEWT. 

A 7-year l o n g i t u d i n a l  s tudy  o f  40 n o m l  boys, aged 8.6-11.7 
y e a r s  a t  en t r ance .  2 4 - b u r  u r i n e  a n a l y s i s  f o r  s p e m t o z o a  and 
t e s t o s t e r o n e  was p e r f o d  eve ry  three m n t h s  and p h y s i c a l  
examinat ions  eve ry  six m n t h s .  The median age  a t  sper?~lrche was 
13.4 y e a r s  (range: 11.7-15.3 y e a r s ) .  Considerable  v a r l a t i o n  i n  
secondary sexua l  c h a r a c t e r s  was found a t  s p e m c h e .  The median 
testicular vela a t  y c h e  was  11.5 ml (range: 4.7-19.6 ml) 
axd the m i a n  pubic  ha= s t a g e  was 2.5 (range: 1-5) . A pub ic  
ha i r  s t a g e  1 and a t e s t i c u l a r  v o l ~  o f  4.9 m l  a t  s p m m r c h e  
in one boy aged 13.5 y e a r s  r evea led  that spermatogenesis occu r s  
in boys who m y  be judged c l i n i c a l l y  as p reado le scen t s .  The 
m d i a n  age a t  peak v e l o c i t y  o f  u r i n a r y  t e s t o s t e r o n e  e x c r e t i o n  
was 13.9 y e a r s  (range: 11.6-16.0 y e a r s ) .  I n  mst boys spermarche 
preceded t h e  age a t  peak v e l o c i t y  o f  urinary t e s t o s t e r o n e  
exc re t ion .  Conclusion: Spermarche occurs e a r l y  in puber ty ,  when 
the phenotype is still  r a t h e r  i n f a n t i l e .  

INFLUENCE OF AGE AND PlTBERTAL STATUS ON WIATIGN- 
1 7 < INDUCED TFSTTCI1T.AR DAMAGE I N  THE RAT. , , . -  

Jul ian. I .Cel ic ,  S.?l.Shalet, :.?!.Iiendry ar.d 1.D.Morric 
C h r i s t i e  Eos~~~al,3e~t.l;ndocr~nolo~y,Kanchester,T.'r.~and. 

Wistar r a t s  aged 2-3 weeks (p repube r t a l )  4- weeks Cpubertal) 
o r  11-12 weeks a d u l t )  were i r r a d i a t e d  wi th ' j 03  kVp x-rays 
l o c a l l y  t o  t h e  t e s t e s  wi th  doses  of 1-20Gy. Es t ima t ions  were 
made of serum LH,FSH and T and a u a n t i t a t i v e  h i s t o l o g i c a l  measure- 
ments of t h e  t e s t e s  were performed a t  va r ious  t imes  afterwards. 
A maximum (2-4 f o l d )  e l e v a t i o n  i n  serum LH a.nd 7@ decrease  i n  
mean serum T l e v e l  was seen  a t  8 weeks i n  t h e  a d u l t ,  bu t  -with 
r e s t o r a t i o n  of normal. LH and T l e v e l s  by 24 weeks, i n d i c a t i n g  
recovery of Leydig c e l l  funct ion.  The younger age groups,though, 
exh ib i t ed  e a r l y  dysfunct ion a t  two weeks as i n d i c a t e d  by reduced 
serum T. Although serum T recovered,serum LH became i n c r e a s i n g l y  
e l eva ted  wi th  time, i n  t h e  two younger groups, i n d i c a t i n g  per- 
s i s t e n t  Leydig c e l l  dysfunction. Spermatogenesis was seve re ly  
d i s rup ted  i n  t h e  a d u l t  r a t  a f t e r  doses  o f  F y  and above. Complete 
a b l a t i o n  of t h e  seminiferous  t u b u l e s  a f t e r  doses of 10-20Gy was 
observed, and t h e  h i s t o l o g i c a l  damage was a s s o c i a t e d  wi th  in -  
c r eased  l e v e l s  (1.5-2fold) of serum FSH. The younger age groups 
exh ib i t ed  a similar th re sho ld  (3Gy) f o r  seminiferous  ep i the l i a l .  
damage, but t h e  damage was l e s s  severe. There was l i t t l e  subse- 
quent recovery of t h e  germinal epi thel ium i n  t h e  a d u l t ,  bu t  t h i s  
was seen i n  t h e  younger groups. I n  conclus ion,  t h e  Leydig c e l l  
of t h e  a d u l t  is more r a d i o  r e s i s t a n t  than t h a t  of e i t h e r  t h e  
p r e  - o r  pube r t a l  r a t .  Aowever t h e  seminiferous  epi thel ium 
appears  t o  be  more r a d i o  r e s i s t a n t  i n  t h e  younger r a t .  

INDUCTION OF PUBERTY BY PULSATILE LRH TREATMEWl'; 
176 Henr i e t t e  A.Delemarre, V r i j e  U n i v e r s i t e i t ,  depa r t -  

ment of P e d i a t r i c s ,  Amsterdam, The Netherlands. 
11 male p a t i e n t s  (15-24 yea r s  of age) wi th  hypogonadotropic hy- 
pogonadism due t o  a c e n t r a l  l e s i o n  a r e  o r  have been t r e a t e d  wi th  
LRH i n  a p u l s a t i l e  fashion in t r avenous ly .  LRH was in fused  i n  20 
Ug p u l s e s  i n  9 and 2 Ug p u l s e s  i n  2 p a t i e n t s  wi th  a pu l se  i n t e r -  
v a l  ( p i )  of 90 min. In  9 o f  11 p t  t h i s  schedule  was preceded by 
t r ea tmen t  of 4 wks wi th  a p i  of 3 h r s .  I n  4 p a t i e n t s  LRH was 
discont inued and replaced by hCG 3000 I U  i m  twice  a week. 
Resul ts :  LRH t r ea tmen t  with a 3 h r s  p i  induced a sha rp  inc rease  
of FSH; LH and Testos terone (T) i nc reased  s l i g h t l y ;  t e s t i c u l a r  
volume enlarged.  During 90 min. p i  t r ea tmen t  LH and T f u r t h e r  
i nc reased ;  a l l  t h r e e  hormones came i n t o  a d u l t  range. 
I n  2 p t . s t a r t e d  immediately on t h e  90 min.schedule, LH, FSH and 
T reached a d u l t  values  d i r e c t l y .  V i r i l i z a t i o n  occurred as we l l  
a s  t e s t i c u l a r  growth. U n t i l  now 6 p t .  had spermatozoa i n  t h e  
semen. 3 of 4 p a t i e n t s  showed maintainance or even an inc rease  
of t h e  sperm count dur ing consecut ive  hCG therapy.  I n  1 p a t i e n t  
with Kallrnann S. spermatogenesis was n o t  induced on LRH o r  hCG. 
Conclusions: LRH therapy i s  a f e a s i b l e  way t o  ob ta in  v i r i l i z a -  
t i o n  as we l l  a s  spermatogenesis i n  young hypogonadotropic male 
p t .  LRH s t i n iu l a t ion  with 3 h r s  p i  induces  an  inc rease  of es-  
p e c i a l l y  FSH, a phenomenon p re sen t  i n  e a r l y  puber ty  (Burr e t  a l .  

1970). When spermatogenesis i s  i n i t i a t e d ,  hCG can mainta in  t h i s  
process .  

Burr e t  a l .  Pediat.Res 4:25, 1970. 
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