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Results and discussion. T he  Tab le  shows t h a t  a G V H R  
was  obse rved  excep t  where  a d e q u a t e  c o n c e n t r a t i o n s  of 
R a M F a b S  or N R S  and  R C '  were used. T he  G V H R  of 
5 • 106 cells/g b o d y  wt.  in jec ted  was i n h i b i t e d  a f t e r  incu- 
b a t i o n  e i t he r  w i t h  12.5% R a M F a b S  a n d  5.5% RC '  or 
w i t h  12.5% N R S  and  5.5% RC '  (Figure  1) b u t  no t  w i t h  
m e d i u m  199 alone. T h u s  t h e  m e c h a n i s m  of i n h i b i t i o n  does 
no t  seem to  depend  on  a specific reac t ion ,  b u t  on the  
c y t o t o x i c i t y  of r a b b i t  sera. indeed ,  t h e  c y t o t o x i c i t y  of 
R a M F a b S ,  R a M I g G S ,  a n d  N R S  too, could be  demon-  
s t r a t e d  a t  a c o n c e n t r a t i o n  of 12.5% as shown  in F igure  2. 

Rdsumd. E n  r e c h e r c h a n t  une  ac t ion  des an t i co rps  an t i -  
F a b  sur  la r6ac t ion  p r ima i r e  des cellules i m m uno l og ique -  
m e n t  comp6ten tes ,  on  a mis  en  6vidence une  i n h i b i t i o n  de 

la r6ac t ion  du  greffon con t re  l ' h6 te  p a r  du  s6rum de L a p i n  
a n t i - F a b  de Souris :  ee t t e  i n h i b i t i o n  n ' e s t  c e p e n d a n t  pas  
li6e a u x  an t i co rps  a n t i - F a b ,  ma i s  A la cy to tox ic i t6  des  
s6rums de L a p i n  aussi  b i en  a n t i - F a b  que  no rma l .  
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Effect of H y p o t h a l a m i c  Crude Extrac t  on  the Ut i l i za t ion  of D- [ laC] -Glucose  by the  Anter ior  P i tu i tary ,  
in v i tro  

I t  is a well  e s tab l i shed  fac t  t h a t  t he  h y p o t h a l a m i c  
con t ro l  of t he  an t e r i o r  p i t u i t a r y  g land  is done  b y  m e a n s  of 
chemica l  subs t ances  k n o w n  as re leas ing or i n h i b i t i n g  
fac tors  1-a. These  subs t ances  are released in to  t he  hypo-  
physea l  p o r t a l  vessels and  ac t  d i rec t ly  on  t he  a d e n o h y p o -  
phys i s  to  increase  or decrease  t he  release of each  t roph ic  
hormone .  

Ev idence  af forded b y  in v ivo  and  in v i t ro  e x p e r i m e n t s  
ind ica tes  t h a t  t he  h y p o t h a l a m i c  e x t r a c t  (HE).  in add i t i on  
to con t ro l ing  t he  release of t he  an t e r i o r  p i t u i t a r y  (AP) 
hormones ,  m a y  also inf luence  t he i r  syn thes i s* -L  

E x p e r i m e n t s  were u n d e r t a k e n  in t h i s  l a b o r a t o r v  to 
f ind  ou t  w h e t h e r  the  ac t ion  of the  h y p o t h a l a m i c  re leas ing 
fac tors  is a c c o m p a n i e d  b y  changes  in t he  m e t a b o l i s m  of 
energy  de l iver ing  subs t rac t s .  The  p re sen t  p a p e r  will 
r epo r t  t he  effects  of c rude  H E  in t he  u t i l i za t ion  of 
glucose b y  A P  i n c u b a t e d  in vi t ro ,  in cond i t ions  s imi lar  to  
those  in wh ich  t he  H E  are a l r eady  k n o w n  to effect  
h o r m o n e  release s' 9. 

Alb ino  ma le  r a t s  weighing  200-250 g were kil led b y  
decap i t a t i on .  An te r io r  p i tu i t a r i e s  were qu ick ly  removed ,  
s epa ra t ed  f rom the  pos te r io r  lobe, weighed,  hemisec ted  
a n d  p laced  in t he  m a i n  c o m p a r t m e n t  of i n c u b a t i o n  f lasks 
p rov ided  w i t h  a cen te r  well for CO 2 col lect ion and  w i t h  a 
self-sealing r u b b e r  s topper .  The  i n c u b a t i o n  m e d i u m  con- 
s is ted of Krebs -Hense l e i t  b i c a r b o n a t e  buffer ,  to  which  
e i the r  H E  or cerebra l  co r t ex  (CE) was added.  I n  order  to  
h a v e  a pa i r ed  t y p e  expe r imen t ,  one-ha l f  of each p i t u i t a r y  
was p laced  in t he  e x p e r i m e n t a l  f lask and  t he  o t h e r  in t he  
con t ro l  flask. Fo r  p r e p a r a t i o n  of t he  ex t rac t s ,  h y p o t h a l a m i  
or  cerebra l  cor tex  were homogen ized  in cold 0 . 1 N  HC1 
a n d  cen t r i fuged  a t  2500 r p m  for 30 ra in  a t  r oom t e m p e r a -  
t u r e  j u s t  before  each  expe r imen t .  T he  s u p e r n a t a n t  was  
s epa ra t ed  a n d  the  p H  a d j u s t e d  to 7.4 b y  a d d i n g  dropwise  
1 .0N  N a O H .  

Deta i l s  of t he  i n c u b a t i o n  p rocedure  are i nd i ca t ed  in the  
Figure.  A t  t h e  end  of the  i n c u b a t i o n  per iod  0.3 ml  of 30% 
K O H  was in jec ted  t h r o u g h  t h e  r u b b e r  s toppe r  in to  t he  
cen te r  well, and,  in a s imi la r  m anne r ,  0.3 ml  of 3 M  
H2SO 4 was a d d e d  to  t he  i n c u b a t i o n  m e d i u m  in t he  m a i n  
c o m p a r t m e n t .  Af ter  a l lowing a t  least  30 m i n  for absorp-  
t i on  of t h e  n C O v  t he  c o n t e n t s  of t i le cen te r  well  were 
q u a n t i t a t i v e l y  t r ans fe r r ed  to a vo lume t r i c  flask. An  
a l iquo t  of t h i s  so lu t ion  was p r ec i p i t a t ed  as Ba~4COa and  

i ts  r a d i o a c t i v i t y  m e a s u r e d  in a gas flow c o u n t e r  (Model 
D 47, Nuc lea r  Chicago Co.). Correct ions  for se l f -absorp t ion  
were m a d e  accord ing  to ~ARNO~VSK~i r e t  al. ~~ Af te r  
wash ing  t he  A P  severa l  t imes  w i t h  dis t i l led water ,  t h e  
g lands  were homogen ized  in cold 10% t r i ch lo roace t i c  
acid. The  p r ec ip i t a t ed  laC-protein was t h e n  t r a n s f e r r e d  
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Effect  of h y p o t h a l a m i c  e x t r a c t  on  the  u t i l iza t ion  of D-[14CJ-gIucose 
b y  an te r io r  p i t u i t a r y  g land .  The  i n c u b a t i o n  m e d i u m  cons is ted  of 
2 ml  of Krebs -Hense le i t  b i c a r b o n a t e  buf fe r  (pH 7.4) c o n t a i n i n g  
12 [zmol of D-[laC]-glucose (0.8 [xc/flask) p lus  0.2 ml  of e i the r  h y p o -  
t h a l a m i c  or ce rebra l  co r t ex  ex t r ac t .  An te r io r  p i tu i t a r i e s  (4 ha lves  pe r  
flask) were i n c u b a t e d  for  3 h a t  37 ~ wi th  c o n s t a n t  s h a k i n g  a n d  w i th  
9 5 ~  5 %  CO s as the  gas  phase .  Values (mean  ~ S.E.M.) are  
expressed as [xnloles of glucose i n c o r p o r a t e d  per  g of we t  t issue pe r  
3 h i ncuba t ion .  The  n u m b e r  of e x p e r i m e n t s  is i n d i c a t e d  in pa ren theses .  
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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 .  

R. H. MIGLIORINI and J. ANTUNES-RODRIGUES 

Department o/ Physiology, School o/Medicine, 
Ribeir~o Prgto (S.P., Brazil), 2J August 1969. 

n C. J. GOODNER, Endocrinology 75, 846 (1964). 
12 T. HIROSHIGE~ I. WAKABAYASHI, I~. YOSHIMURA a n d  S. ITOH~ 

Endoer. jap. 15, 499 (1968). 
i3 The authors are indebted to Miss MARIA A. RISSATO and Mr. JosI~ 

I~. OLIVEIRA for  exper t  t echn ica l  ass is tance.  

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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