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q u a n t i t a t i v e l y  to a f i l t e r -paper  disc a n d  washed  severa l  
t imes  for r e m o v a l  of non -p ro t e i c  c o n t a m i n a n t s  a f t e r  t he  
m a n n e r  descr ibed b y  GOODNER n. T he  r a d i o a c t i v i t y  
of t h e  dr ied  disc was m e a s u r e d  in t he  gas flow counter .  
14C-protein of t he  i n c u b a t i o n  m e d i u m  was assayed  as de- 
scr ibed for  t i ssue  p ro te in .  

The  resu l t s  o b t a i n e d  are s h o w n  in t he  Figure.  I t  can  be  
seen t h a t  t he  p r o d u c t i o n  of ~4CO~ f rom label led  glucose was 
e n h a n c e d  b y  t he  c rude  h y p o t h a l a m i c  ex t rac t .  A l t h o u g h  
t he  increase  was on ly  of a b o u t  20%, th i s  effect  was  ve ry  
un i fo rm,  be ing  o b t a i n e d  in all  e x p e r i m e n t a l  flasks. The  
u t i l i za t ion  of labeled  c a r b o n  f rom glucose for p ro t e in  
syn thes i s  b y  an t e r i o r  p i t u i t a r y  was v e r y  act ive,  b u t  no 
inf luence  of t he  H E  was observed .  The  a m o u n t  of radio-  
a c t i v i t y  recovered  in p r o t e i n  f rom t he  i n c u b a t i o n  m e d i u m  
was  m u c h  lower t h a n  t h a t  i nco r po r a t ed  in b o t h  CO s a n d  
t i ssue  pro te in .  The  a d d i t i o n  of h y p o t h a l a m i c  e x t r a c t  to  
t he  i n c u b a t i o n  m e d i u m  s ign i f i can t ly  increased  t he  in- 
co rpo ra t i on  of 14C-glucose in to  m e d i u m  pro te in .  I t  is 
a t t r a c t i v e  to  suppose  t h a t  th i s  p r o t e i n  r ep resen t s  hor-  
mones  l i be r a t ed  f rom t he  g land  d u r i n g  t he  incuba t ion ,  b u t  
f u r t h e r  e x p e r i m e n t s  are needed  to c lar i fy  th i s  poin t .  

The  s t i m u l a t i o n  b y  H E  of t he  a m o u n t  of ~4C f rom 
glucose recovered  as CO~ was o b t a i n e d  in t he  same  condi-  
t ions  in wh ich  t h e  e x t r a c t s  are k n o w n  to  induce  t he  release 
of h o r m o n e s  to t he  i n c u b a t i o n  m ed i um .  Th i s  suggests  t h a t  
t h e  ho rmone - r e l ea s ing  ac t ion  of t he  H E  on t he  an t e r i o r  
p i t u i t a r y  is a process  t h a t  requi res  energy,  which  is 

p rovided ,  a t  leas t  in par t ,  b y  increased glucose ut i l iza-  
t ion.  Such  a v iew is co r robo ra t ed  by  r e c e n t  f ind ings  1~ 
showing  t h a t  c rude  ex t r ac t s  of m e d i a n  eminence  induces  
a dep le t ion  of a n t e r i o r  p i t u i t a r y  glycogen 13. 

Resumen. Los efectos de e x t r a c t o s  c rudos  de h i p o t a l a m o  
en la u t i l i zac idn  de D-[14C]-glucosa por  hipdfis is  an te r io res  
f u e r a m  es tud iados  in v i t ro  en  condic iones  iden t i cas  a 
aque las  en  las cuales  los e x t r a c t o s  i nducen  la l iberac idn  
de h o r m o n a s  al  medio  de incubac idn .  Los resu l t ados  
ind ican  que  los ex t r ac to s  h ipota lAmicos  a u m e n t a n  la pro-  
ducc idn  de ~4CO2 por  la hipdfis is  a p a r t i r  de glucose y la 
incorporac idn  de 14C en p r o t e i n a s  del medio  de incubac idn .  
Los ex t r ac to s  no  modi f i ca ron  la c a n t i d a d  de 14C glucose 
u t i l i zada  p a r a  s intes is  de p ro t e ina s  t issulares .  
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C19- and Cls-Steroids in Cerebrospinal Fluid, Plasma and Urine after Intravenous Administration 
of 7a-aH-DHEA 35S-Sulphate 

I n  a p rev ious  c o m m u n i c a t i o n  1, t he  i so la t ion  of free a n d  
c o n j u g a t e d  C21-, C19- and  Cls-steroids f rom h u m a n  cerebro-  
sp ina l  f luid (CSF) was repor ted ,  the  m a j o r i t y  of s te ro ids  
occur r ing  in t he  f r ac t ion  of l ipophi le  s te ro id  su lpha t ides  ~. 
I n  order  to  gain  f u r t h e r  i n f o r m a t i o n  on t he  passage  of such  
su lphocon juga t e s  f rom b lood  to  CSF, 20.2 ~zg 7e-aH-3fl- 
h y d r o x y -  5 -andros tene-  17-one (dehydroep iandros t e rone ,  
D H E A )  ~sS-sulphate w i t h  44.2 • 106 c p m  3H a n d  2.99 • 
106 c p m  36S (aH/35S = R = 14.8) were in jec ted  i.v. i n to  a 
35-year-old ma le  sub jec t  and  CSF, pe r iphe ra l  p l a s m a  a n d  
24-h ur ine  assayed  for label led  free and  c o n j u g a t e d  C19- a n d  
C~8-steroids. Samples  of CSF, col lected b y  l u m b a r  
p u n c t i o n  30 and  165 m i n  a f t e r  a d m i n i s t r a t i o n  of t he  sub-  
s t ra te ,  were processed like t he  6 p l a s m a  samples  o b t a i n e d  
a f t e r  5, 30, 60, 90, 120 a n d  165 min .  E x t r a c t i o n  of free a n d  
c o n j u g a t e d  s teroids  a n d  s e p a r a t i o n  of t h e  l a t t e r  in to  
s te ro id  su lpha t ides ,  su lpha te s  a n d  g lucuronos ides  were 
ach ieved  b y  t echn iques  descr ibed  in a r ecen t  pub l i c a t i on  3. 
I n d i v i d u a l  C19- a n d  Cls-steroids in t he  f r ac t ions  of free 
or c o n j u g a t e d  s te ro ids  f rom CSF,  p l a s m a  or urine,  were 
i so la ted  b y  s t a n d a r d  procedures ,  inc lud ing  d e r i v a t i v e  
f o r m a t i o n  a n d  mul t ip le  c h r o m a t o g r a p h y  4,5. For  f ina l  
i den t i f i ca t ion  of i so la ted  steroids,  t he  c h r o m a t o g r a p h i c  
pur i f i ca t ion  to  c o n s t a n t  specific ac t iv i ty ,  a f te r  reverse  
isotope d i lu t ion  w i t h  a u t h e n t i c  compounds ,  was  con-  
s idered adequa te .  

As can  be  der ived  f rom t he  Table ,  b o t h  CSF  samples  
c o n t a i n e d  double - labe l led  s tero id  su lphoconjuga tes ,  b u t  
p rac t i ca l ly  no label led  free s te ro ids  or s te ro id  g lucurono-  
sides. Since on ly  m i n u t e  a m o u n t s  of s te ro id  su lpha te s  
were  de t ec t ed  in  CSF, i t  m a y  be  a s sumed  t h a t  l ipophi le  
p roper t i e s  of s tero id  su lpha t ide s  p r o m o t e  t h e i r  t r a n s p o r t  

f rom b lood  to  CSF. The  i so tope  ra t io  R of su lphoconju-  
gates  in  t he  f i rs t  s ample  of C S F  cor responded  to t h a t  of 
t he  s u b s t r a t e  or of s tero id  su lpha t ide s  in t he  f irst  p l a s m a  
samples,  t h u s  i n d i c a t i n g  a fa i r ly  r ap id  passage  of t he  l a t t e r  
c o m p o u n d s  in to  CSF. On t h e  o t h e r  hand ,  on ly  a m i n o r  
p r o p o r t i o n  of c i rcu la t ing  s te ro id  su lpha t ides  appea r s  to  
r each  t he  CSF, as ev idenced  b y  a d i s t i nc t l y  lower specific 
3H-ac t iv i ty  of D H E A  or i t s  me t abo l i t e s  in CSF. The  
specific a l l - a c t i v i t y  of D H E A  or 5-androstene-3fi ,  17fl- 
diol, for ins tance ,  a m o u n t e d  to  3950 cpm/txg or 2100 c p m /  
~zg respec t ive ly  in t he  f i rs t  C S F  sample  and  22,700 cpln/~zg 
or 13,400 cpm/[zg respec t ive ly  in t he  c o m b i n e d  p l a s m a  
samples  1-3. I n  add i t i on  to  5-androstene-3fl ,  17fl-diol also 
4-andros tene-3 ,  17-dione, 17f l -hydroxy-4-andros tene-  3- 
one, 3a -hyd roxy -5a -and ros t an -17 -one  a n d  3a -hydroxy-  
5f l -andros tan-17-one  could be  ident i f ied  in CSF, t h e i r  
q u a n t i t a t i v e  d i s t r i b u t i o n  r e s e m b l i n g  t h a t  found  in s tero id  
su lpha t ides  f rom pe r iphe ra l  p l a sma .  The  8H-ac t iv i ty  in  
t he  f r ac t ion  of phenol ic  s te ro ids  f rom CSF  d id  no t  suffice 
for i so la t ion  of i n d i v i d u a l  es t rogens.  F r o m  530 ml  urine,  
col lected over  24 h in 3 por t ions ,  a t o t a l  of 4,277,000 c p m  
~H or 9 .65% of in jec ted  3H-ac t iv i ty  were recovered.  The  
ra t io  of free s te ro ids  to  s te ro id  g lucuronos ides  to  s tero id  
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Material Time ml cpm SH/ssS per 10 ml CSF or plasma and 100 ml urine 
Free R Sulphatides R Sulphates 
steroids 

R Glucurono- R 
sides 

CSF 
(t) 

(2) 

Plasma 
(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Urine 
(1) 

(2) 

(3) 

30 min 

165 nfin 

5 n11n 

30 m m  

60 rain 

90 mln 

120 m m  

165 mm 

0-4 h 260 

4-12 h 180 

12-24 h 90 

8.9 

6.0 

5.8 

18.5 

5.0 

6.0 

21.0 

9.8 

6 >100  1,370 13.2 32 16.0 2 >100  
0 105 2 0 
0 227 16.2 10 0 
0 14 0 0 

189 >100  85,200 14.6 11,900 14.7 32 >100  
0 5,830 810 0 

923 > 100 62,000 14.0 2,840 14.8 51 > 100 
0 4,240 191 0 

133 >100  52,700 14.9 1,130 15.1 28 >100  
0 3,530 75 0 

40 >100  45,700 15.2 962 15.3 
0 3,010 63 

18 > 100 40,500 15.6 733 15.9 
0 2,590 46 

l 1 > 100 28,600 16.9 680 16.2 
0 1,690 42 

19,600 > 100 620,000 22.0 32,800 > 100 
32 28,200 63 

15,100 >100  230,000 30.4 43,600 >100  
0 7,630 14 

12,600 > 100 289,000 38.3 69,400 > 100 
102 7,550 31 

s u l p h a t e s  a p p r o x i m a t e d  1 : 2 : 22. A s t e a d y  i n c r e a s e  in  t h e  
i s o t o p e  r a t i o  R of  u r i n a r y  s t e r o i d  s u l p h a t e s  f r o m  22.0 in  
t h e  f i r s t  p o r t i o n  to  30.4 in  t h e  s e c o n d  a n d  38.3 in t h e  
t h i r d  p o r t i o n  r e f l e c t s  a s u b s t a n t i a l  ( 22 .7%,  51.3~ a n d  
6 1 . 4 % )  h y d r o l y s i s  of  s u l p h o c o n j u g a t e s  a n d  r e s u l p h u r y l a -  
t i o n  of  l i b e r a t e d  s t e r o i d s  in  t h e  c o u r s e  of  t h e  e x p e r i m e n t .  
S u c h  f i n d i n g s ,  a s  wel l  a s  t h e  q u a n t i t a t i v e  d i s t r i b u t i o n  of 
m e t a b o l i t e s  in t h e  d i f f e r e n t  f r a c t i o n s  f r o m  u r ine ,  w e r e  in  
c lose  a g r e e m e n t  w i t h  p r e v i o u s  r e su l t s ,  o b t a i n e d  a f t e r  i .v.  
a d m i n i s t r a t i o n  of  d o u b l e - l a b e l l e d  D H E A  s u l p h a t e 4 ,  K 

F r o m  t h e  d a t a  p r e s e n t e d  i t  w a s  c o n c l u d e d  t h a t  o n l y  
l i p o p h i l e  s t e r o i d  s u l p h o c o n j u g a t e s ,  e.g. s t e r o i d  s u l p h a t i d e s ,  
m a y  p a s s  f r o m  b l o o d  to  C S F  w i t h i n  a r e a s o n a b l e  p e r i o d  of  
t i m e .  H o w e v e r ,  a c e r t a i n  b l o o d / C S F  b a r r i e r  s e e m s  to  
e x i s t  e v e n  for  t h e s e  c o m p o u n d s .  

Zusammen/assung. N a c h  i .v.  I n j e k t i o n  v o n  7 ~ - H -  
D H E A - 3 5 S - s u l f a t  w u r d e n  L i q u o r ,  P l a s m a  u n d  24- 
S t u n d e n h a r n  e ine s  M a n n e s  a u f  f reie  u n d  k o n j u g i e r t e ,  

m a r k i e r t e  C19- u n d  C l s - S t e r o i d e  u n t e r s u c h t .  E s  ze ig t e  s i ch ,  
class s c h o n  30 M i n u t e n  n a c h  V e r s u c h s b e g i n n  i m  L i q u o r  
f a s t  n u r  d o p p e l t - m a r k i e r t e  S t e r o i d - s u l f a t i d e  m i t  p r a k -  
t i s c h  u n v e r X n d e r t e m  I s o t o p e n v e r h / i l t n i s  ~H/35S e n t h a l t e n  
w a r e n .  D a  w e i t e r h i n  D H E A  u n d  s e ine  M e t a b o l i t e n  i m  
L i q u o r  e ine  w e i t a u s  n i e d r i g e r e  s p e z i f i s c h e  a H - A k t i v i t / i t  
b e s a s s e n  a l s  d ie  e n t s p r e c h e n d e n  V e r b i n d u n g e n  i m  P l a s m a ,  
i s t  a n z u n e h m e n ,  d a s s  de r  [Yber t r i t t  y o n  l i p o p h i l e n  S t e r o i d -  
s u l f a t i d e n  z w a r  ve rh~ l tn i smS~ss ig  r a s c h ,  a b e r  n u r  in  be -  
g r e n z t e m  U m f a n g  e r fo lg te .  
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The Effect of Castrat ion and H y p o p h y s e c t o m y  on the Content of Noradrenal ine  and Serotonin in the 
H y p o t h a l a m u s  of the Rat 

R e c e n t l y  i t  h a s  b e e n  s h o w n  t h a t  t h e  c a s t r a t i o n  o f  m a l e  
r a t s  h a s  a n  i n f l u e n c e  o n  t h e  f o r m a l d e h y d e  i n d u c e d  
f l u o r e s c e n c e  of  t h e  p r i m a r y  c a t e c h o l a m i n e s  of  t h e  h y p o -  
t h a l a m u s  1. C a s t r a t i o n  i n c r e a s e s  t h e  t u r n - o v e r  r a t e  of  
n o r a d r e n a l i n e  (NA) in  t i le  h y p o t h a l a m u s  ~-~. T h e  h y p o -  
p h y s e c t o m y  of  s h o r t  d u r a t i o n  (5 d a y s )  h a s  n o  e f f ec t  o n  t h e  
c a t e c h o l a m i n e  f l u o r e s c e n c e  in  t h e  h y p o t h a l a m u s  1. I n  t h e  
p r e s e n t  work ,  q u a n t i t a t i v e  c o n f i r m a t i o n  h a s  b e e n  t r i e d  
b y  e s t i m a t i n g  c h e m i c a l l y  N A  a n d  s e r o t o n i n  (5 -HT)  o f  t h e  

h y p o t h a l a m u s  a n d  c e r e b r a l  c o r t e x  in  m a l e  a n d  f e m a l e  
r a t s  a f t e r  c a s t r a t i o n  o r  t h e  h y p o p h y s e c t o m y  of  l o n g  
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