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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 .  

G. W .  OERTEL, H .  GUMPERT, 
P .  KNAPSTEIN u n d  D.  VOGT 

A bteilung [iir Experimentelle Endokrinologie, 
Universitiits-Frauenklinik und 
Neurochirurgische Universitditsklinik, 
D-65 Mainz (Germany), 75 October 1969. 

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  

1 M. HYYPPA, Z. Zellforsch. 98, 550 (1969). 
2 F. ANTON-TAY, R. W, PELHAM and R. WURTMAN, Endocrinology 

84, 1489 (1969). 
3 A. O. DONOSO, M. B. DE GUITIERREZ !X.]OYANO and R. C. SANTOLAYA, 

Neuroendocrinology 4, 12 (1969). 
4 j .  A. COPPOLA, J. Reprod. Fert., Suppl. 4, 35 i1968). 
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du ra t ion  (3 months) .  Because an a u g m e n t a t i o n  of t he  
s torage of F S H - R F  has  been  shown af ter  cas t ra t ion  or 
hypophysec tomyS ,  ~, i t  is of in teres t  to  examine  whe t h e r  
NA or 5-HT are involved like dopamine  (D) 7, s, 9 in the  feed- 
back  sy s t ems  which  regula te  F S H  secret ion t h ro u g h  
F S H - R F .  

Mater ia l  and  method. 40 adu l t  male  a lbino ra t s  were  
cas t ra ted .  These and  40 contro l  ra ts  were killed af ter  
3 weeks for the  de t e rmina t i on  of NA and 5-HT. Corres- 
pond ing ly  13 female ra t s  were h y p o p h y s e c t o m i z e d  t0 a t  t he  
age of 21 days,  and  these  were killed 3 m o n t h s  la ter  to-  
ge ther  w i th  9 contro l  rats.  The con ten t  of NA and 5-HT 
in t he  h y p o t h a l a m u s  and cerebra l  cor tex was  measured~L 
Af te r  h y p o p h y s e c t o m y  3 h y p o t h a l a m i  were exami n ed  
using the  f luorescence h is tochemica l  m e t h o d  of FALCK 
and  HILLARP for p r i m a r y  ca techo laminesL  

Resul ts  and discussion. (1) The effect  of castrat ion,-  No 
s ignif icant  effect  of cas t r a t ion  was seen on the  con t en t  of 
NA and  5-HT in t he  anter ior  or poster ior  hypothalamus.,  
war  in the  cerebra l  cor tex  of male ra tsc / (Table  I). 
P rev ious ly  an  increase of t he  con ten t  of NA has  been  
d e m o n s t r a t e d  in the  an te r ior  p a r t  of t he  h y p o t h a l a m u s  
a f te r  cas t ra t ion  ~. This  observa t ion  has no t  been  con-  
f i rmed by  o the r  inves t iga tors  ~. I t  is more  obvious  t h a t  
only  the  t u rn -ove r  ra te  of NA has increased following 
cas t ra t ion ,  which  resul ts  in an a u g m e n t a t i o n  of the  F S H  

Table I. The effect of castration on the hypothalamic NA and 5-HT 
in male rats 

Region NA 5-HT 
Normal Castrated Normal Castrated 

Anterior 
hypothalamus 

Posterior 
hypothalamus 

Cerebral 
cortex 

1.96 4- 0.39 1.97 ~ 0.52 1.11 4- 0.04 1.11 4- 0.34 
(9) (13) (6) (11) 

1.52 4- 0.49 1.15 4- 0.36 0.96 4- 0.15 0.98 4- 0.24 
(13)  ~- (II) (9) (12) 
0.29 4- 0.09 0.25 4- 0.06 0.35 4- 0.09 0.35 4- 0.08 
(12) (11) (9) (12) 

level 2. W h e n  the  increase of t he  in tens i ty  of t he  
fo rma ldehyde  induced  fluorescence in some tubero-  
in fundibu la r  cell bodies  has been  observed  af ter  castra-  
t ion,  i t  m a y  be as a result  of t he  a l te ra t ion  of the  D 
con ten t  in the  region which regula tes  the  gonado t roph in  
secretion.  This occurs s imul taneous ly  wi th  t he  increase 
of F S H - R F L  Thus  h y p o t h a l a m i c  ca techolamines  are  
involved in the  regula t ion and  release of F S H - R F .  

(2) The effect  of h y p o p h y s e c t o m  . ~ T h e  hypophysec -  
t o m y  of long dura t ion  (3 months )  caused a s ignif icant  
increase of the  c o n t e n t  of NA in the  anter ior  and  poster ior  
h y p o t h a l a n m s  of female rats,  b u t  i t  had  no effect  on the  
NA co n t en t  in t he  cerebral  cortex.  Also the  a m o u n t  of 
5-HT increase /d-a lmos t  s ignif icant ly  in the  pos ter ior  
hypothalam~rsZ(Table II).  No marked  changes  were seen 
h is tochemica l ly  in the  in t ens i ty  of t he  fo rmaldehyde  
induced  fluorescence. I t  has  been observed  t h a t  hypo-  
p h y s e c t o m y  alone causes a non-s igni f icant  augmen ta t ion  
of F S H - R F  in male  rat ,  bu t  th is  migh t  be an effect  of the  
func t ion  of t he  nega t ive  long-feedback 6. In  male ~, as well 
as in female  ra t  ~4, the  h y p o p h y s e c t o m y  of shor t  dura t ion  
had  no influence on the  f luorescence in t ens i ty  in t he  
tube ro - in fund ibu la r  region. W h e t h e r  th is  is due to the  
failure of chang ing  t h e  co n t en t  of D in th is  sys tem,  is 
diff icult  to d e m o n s t r a t e  w i t h o u t  quan t i t a t i ve  es t imat ions .  
These are in progress.  

The results  ob ta ined  f rom th is  s tudy  are in favour  of 
the  earlier observa t ions  concerning the  effect  of F S H  on 
the  me tabo l i sm of NA in the  cent ra l  nervous  t issue 2. 
W h e n  the  p i t u i t a ry  has been  removed ,  i t  seems t h a t  t he  
h y p o t h a l a m i c  s tores  of NA increase. Pe rhaps  the i r  
ca tabol i sm is t h e n  delayed. I t  seems likely t h a t  the  shor t -  
feedback  has an influence on the  NA level, bu t  the  
long-feedback seems to  func t ion  i ndependen t ly  of t he  
h y p o t h a l a m i c  NA. The feedback effects on the  5-HT are 
no t  so clear as on NA and  D, t hough  the  role of 5-HT in 
t he  regulat ion of t he  ovula t ion  ~5 has  been  s t a t ed  ~". 

Zusammen/assung .  ~ b e r  die W i rk u n g  der  Gehirn- 
Catecholamine  auf die endokr inen  F u n k t i o n e n  wird ein 
giiltiger Befund  erhoben.  

M. HYYPPA and M. VALAVAARA 

Means [Xg/g 4- 
(P=<o.os). 

S.D. a Almost significant difference from normal Departments  o / A n a t o m y  and Medical  Chemistry, 
Universi ty  o/ T u r k u ,  
T u r k u  3 (Finland),  6 October 1969. 

Table If. The effect of hypophysectomy on the hypothalanfic NA 
and 5-HT in female rats 

Region NA 5-HT 
Normal Hypophysec- Normal Hypophysec- 

tomized tomized 

Anterior 1.07 q- 0.22 2.15 4- 0.30 1.17 :}: 0.36 1.28 • 0.10 
hypothalamus (3) (4) b (3) (4) 

Posterior 1.28 4- 0.41 2.52 4- 0.22 1.10 q- 0.20 1.65 4- 0.22 
hypothalamus (3) (4) b (3) (4) a 

Cerebral 0.46 4- 0.33 0.45 4- 0.22 0.71 4- 0.11 0.66 t 0.04 
cortex (3) (4) (3) (4) 

Mean [xg/g -t- S.D. 3 4  samples were pooled, in brackets the number 
of extracts. ~ Almost significant difference from normal (P~0.05). 
b Significant difference from normal (P_<0.01}. 
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