
610 Specialia EXPERIENTIA 24/6 

A S t u d y  of the Antigonadotrophic Action of Synthetic Arginine Vasotocin 

I n  1963, MILCU e t  al. x r e p o r t e d  t h e  occur rence  of a poly-  
p e p t i d e  w i t h  pressor  a n d  oxy toc i c  ac t iv i t i e s  in  t h e  b o v i n e  
p inea l  body .  On t h e  bas is  of pha r m aco l og i ca l  a n d  p a p e r  
c h r o m a t o g r a p h i c a l  d a t a  of a p a r t i a l l y  pur i f i ed  p r o d u c t  
t h e y  conc luded  t h i s  p o l y p e p t i d e  to  be  iden t i ca l  or r e l a t ed  
to vaso toc in .  W e  i n v e s t i g a t e d  ace tone -d r i ed  pow de r s  of 
b o v i n e  a n d  sheep  p inea l  bod ies  b y  e x t r a c t i o n  a n d  pur i f ica -  
t i on  p rocedure s  w h i c h  a re  well  e s t ab l i shed  for n e u r o h y p o -  
p h y s e a l  pep t ides ,  b u t  we h a v e  n o t  been  ab le  to  con f i rm  
t h i s  w o r k  of MILCU e t  al.  (see EBELS e t  al.2). R e c e n t l y  
PAVEL a n d  PETRESClJ 3 p u b l i s h e d  e x p e r i m e n t a l  d a t a  
which ,  a cco rd ing  to  t he se  au tho r s ,  d e m o n s t r a t e  t h a t  t h e  
s t i m u l a t o r y  ac t ion  of p r e g n a n t  m a r e  s e r u m  (PMS) on  mice  
u t e r i  a n d  ovar ies  c a n  be  i n h i b i t e d  b y  a p a r t i a l l y  pur i f i ed  
p inea l  b o d y  p r o d u c t  a n d  b y  s y n t h e t i c  a rg in ine  vaso toc in .  
T h e y  conc lude  f rom t h e i r  da t a ,  t h a t  t h e  i n h i b i t o r y  
p r inc ip l e  in  b o v i n e  p inea l  b o d y  is iden t i ca l  w i t h  a rg in ine  
vaso toc in .  As we are  w o r k i n g  on  a n t i g o n a d o t r o p h i c  sheep  
p i n e a l  a c t i v i t y  4 a n d  as  o u r  a t t e m p t  to  i so la te  a rg in ine  
v a s o t o c i n  f rom sheep  a n d  b o v i n e  p inea l  bod ies  ~ was  n o t  
successful ,  we h a v e  s tud ied  t h e  i n h i b i t i o n  of g o n a d o t r o p h i c  
a c t i v i t y  b y  s y n t h e t i c  a rg in ine  vaso toc in .  These  resu l t s  a re  
c o m p a r e d  w i t h  t h e  d a t a  we o b t a i n e d  p rev ious ly  w i t h  
sheep  p inea l  p o w d e r  4 a n d  sheep  p inea l  e x t r a c t s  5. 

Mater ia l s  and  methods. T h e  s y n t h e t i c  a rg in ine  va so toc in  
was  u g i f t  f r o m  t h e  S q u i b b  I n s t i t u t e  for  Medica l  Research ,  
New Brunswick ,  N . J , ,  w h i c h  we rece ived  t h r o u g h  t h e  
k i n d n e s s  of Dr .  M. BODANSZKY. 

Bioassay .  F o r  t h e  s t u d y  of e ach  f r a c t i o n  2 g roups  were  
fo rmed  f rom 5 a n t e r i o r  h y p o p h y s e s  of a d u l t  ma le  W i s t a r  
r a t s  of 150-180 g b o d y  w e i gh t :  g roup  A a n d  g roup  B. 

G r o u p  A:  5 h a l f - a n t e r i o r  h y p o p h y s e s  were i n c u b a t e d  
for  3 h 30 ra in  in  16 m l  of K r e b s - R i n g e r  so lu t ion  a t  38°C. 
G r o u p  B :  5 c o r r e s p o n d i n g  h a l f - a n t e r i o r  h y p o p h y s e s  were  
i n c u b a t e d  for  3 h 30 ra in  in  t h e  s ame  q u a n t i t y  of Krebs -  

R i n g e r  so lu t ion  a t  38°C, b u t  t o g e t h e r  w i t h  s y n t h e t i c  
a rg in ine  vaso toc in ,  as  p r ev ious ly  for sheep  p inea l  p o w d e r  
a n d  sheep  p inea l  e x t r a c t  4, 6. 

F o r  g roup  A a n d  for  g roup  B t h e  hMf -an t e r i o r  h y p o -  
physes  were  r e m o v e d  a f t e r  i n c u b a t i o n ;  t h e  i n c u b a t i o n  
so lu t ion ,  o b t a i n e d  a f t e r  cen t r i fuga t ion ,  was  i n j ec t ed  s.c. 
i n to  i m m a t u r e  21-day-old  female  Swiss mice  of 8-10 g 
b o d y  w e i g h t  wh ich  h a d  been  sens i t i zed  j u s t  be fore  t h e  
f i r s t  i n j e c t i o n  w i t h  0.25 I U  of h u m a n  chor ion ic  gonado-  
t r o p h i n  (HCG).  E a c h  mouse  rece ived  a q u a n t i t y  of t h e  in-  
c u b a t i o n  so lu t ion  c o r r e s p o n d i n g  t o  t h e  sec re t ion  of 1 ha l f -  
a n t e r i o r  h y p o p h y s i s  in  5 in j ec t ions  in  3 days .  A u t o p s y  
was  ca r r ied  o u t  18 h a f t e r  t h e  l a s t  in jec t ion .  

W e  c o m p a r e d  t h e  a v e r a g e  v a l u e  of t h e  o v a r y  we igh t s  
a n d  t h e  ave r age  va lue  of t h e  u t e r i ne  we igh t s  of g roup  A 
w i t h  t h e  ave rage  va lues  of g roup  ]3. S t a n d a r d  er rors  of t h e  
m e a n s  were ca lcu la ted .  A h is to logica l  s t u d y  of t h e  ovar ies  
of b o t h  g roups  c o m p l e t e d  t h i s  b ioassay .  

MOSZKOWSKA 4 h a s  s h o w n  p rev ious ly  t h a t  t h e  a c t i o n  of 
t h e  a n t i g o n a d o t r o p h i c  a c t i v i t y  of t h e  p inea l  b o d y  ac t s  on  
t h e  sec re t ion  of t h e  a n t e r i o r - h y p o p h y s i s  a n d  n o t  on  t h e  
receptors .  

W e  r c p e a t e d  th i s  e x p e r i m e n t  w i t h  a rg in ine  vaso toc in .  
T h e  i n c u b a t i o n  so lu t ion  of 5 h a l f - a n t e r i o r  h y p o p h y s e s  
a lone  was mixed ,  a f t e r  a n  i n c u b a t i o n  t i m e  of 3 h 30 min ,  

1 S.M.MILcu, S. PAVEL and C.NEAcsv, Endocrinology 72, 563 
(1963). 
I. EBELS, D.H.G.VERsT~EC and J. F.G. ~¢'LII~GI~lgTUART, Proc. g .  
ned. Acad. Wet. B 68, 127 (1965). 

3 S. PAvEL and S. PnTRESCn, Nature 212, 1054 (1966). 
4 A.MoszKowsKA, Progr. Brain Res. 70, 564 (1965). 
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Reactions of immature mice, sensitized with 0.25 I U of HCG, after the injection of each animal with the incubation solution o1 a half-anterior 
hypophysis of a male rat, whether alone (group A), incubated together with arginine-vasotocin (group B x and Bu), or incubated alone and 
mixed afterwards with arginine vasotocin (group C). The animals of group D were injected with 0.25 IU of HCG 

Experi- Group Treatment No. of Mean weight of an Maximum diameter of Mean weight of the 
ment animals ovary (rag) + S.E. the folliclestt uterus (rag) :J: S.E. 

injected 

II 

hyp. ~ incubated alone 5 

hyp. incubated with 4 IU of arginine 5 
vasotocin/half-anterior hypophysis 

hyp. incubated with 10 IU of arginine 5 
vasotocin/half-anterior hypophysis 

hyp. incubated alone 5 

hyp. incubated alone; the incubation 5 
solution corresponding to a half- 
anterior hypophysisis mixed afterwards 
with 2 IU of arginine vasotocln 

A 8.63 ~ 0.66 

B 1 6.28 ~ 0.38 P < 0.05 

B 2 7.00 4- 0.85 n.s. 

520 (1[5) ~ and 475 (5[5) ~ 102.70 :]: 4.67 

475 (5/5) 48.30 ± 3.78 P < 0.01 

427 (1/5); 380 (5/5) 51.11 ± 4.94 P < 0.01 

A 6.72 ~ 0.65 475 (1/5); 427 (5/5) 74.50 4- 7.36 

C 5.23 4- 1.09 n.s. 475 (1[5); 427 (2/5) 58.98 4- 2.75 P < 0.05 
380 (515) 

III  A hyp. incubated alone 5 7.15 4- 0.54 475 (10[10) 84.83 4- 9.43 

C hyp. incubated alone; the incubation 10 6.50:1:0.36 n.s. 475 (1/10); 427 (1/10) 52.26 q- 3.84 P < 0.01 
solution corresponding to a half- 380 (10]10) 
anterior hypophysis is mixed afterwards 
with 2 IU of arginine vasotocin 

IV D injected with 0.25 IU HCG 5 3.96 t 0.45 ~ 280 (5/5) 24.74 4- 1.90 

hyp., half-anterior hypophysis of an adult male rat of 150-180 g body weight, b 115, one of the five mice observed has ovaries containing 
follicles with a diameter of 530/~. 5]5, all mice have ovaries containing follicles with a diameter of 475 #. 
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w i t h  a rg in ine -vaso toc in ,  a n d  t h i s  so lu t ion  was in j ec t ed  
i n to  5 mice,  as p r ev ious ly  desc r ibed  (group C). 

Results. T h e  T a b l e  s u m m a r i z e s  t h e  r e su l t s  of ou r  exper i -  
m e n t s  w i t h  s y n t h e t i c  a rg in ine  vaso toc in ,  p e r f o r m e d  w i t h  
i m m a t u r e  mice  as t e s t  an ima l s .  

Discussion. T h e  T a b l e  shows  t h a t  a rg in ine  vaso toc in ,  
w h e t h e r  i n c u b a t e d  w i t h  h a l f - a n t e r i o r  h y p o p h y s e s  for  3 h 
30 ra in  or  m i x e d  w i t h  t h e  i n c u b a t i o n  so lu t ion  of  these  
o r g a n s  f r o m  ma le  r a t s  i n c u b a t e d  alone,  c a n  d i m i n i s h  
s ign i f i can t ly  t h e  in f luence  of t h a t  i n c u b a t i o n  so lu t ion  on  
t h e  u t e rus  we igh t  w h e n  in j ec t ed  in to  i m m a t u r e  mice. 

As REVlERS a n d  MAULlgON ~ h a v e  shown,  t h e  b ioa s say  
of IGARASHI a n d  McCANN ~, which  is b a s e d  on  t h e  u t e rus  
w e i g h t  of i m m a t u r e  mice, is n o t  v e r y  specific for  m eas u r -  
ing t i le  q u a n t i t y  of follicle s t i m u l a t i n g  h o r m o n e  (FSH)  in 
a solut ion.  The re fo re  t he  in f luence  of a so lu t ion  on  t h e  
u t e r u s  w e i g h t  ha s  to  be  i n t e r p r e t e d  cau t ious ly .  W'e s tud ied  
t h e  w e i g h t  of t h e  u t e r u s  a n d  t h e  w e i g h t  of t h e  ovar ies  a n d  
c o m p l e t e d  our  b ioa s say  b y  a h i s to log ica l  e x a m i n a t i o n  of 
t h e  ovar ies .  

Our  r e su l t s  show f u r t h e r  t h a t  on ly  in  g r o u p  13 1 does  t h e  
w e i g h t  of t h e  ovar ies  d i f fer  s ign i f i can t ly  f rom t h e  w e i g h t  
of  t h e  ovar i e s  of t h e  a n i m a l s  in  g r o u p  A. I n  g roup  B 1 we 
h a v e  also f o u n d  t h a t  t h e  m a x i m u m  d i a m e t e r  of t he  follicles 
is a l i t t l e  sma l l e r  t h a n  t h a t  of  t he  a n i m a l s  of g roup  A. 
However ,  t h e  m a x i m u m  d i a m e t e r  of t h e  follicles of t h e  
ovar ies  of g roup  B 1 is m u c h  la rger  t h a n  t h a t  of t he  a n i m a l s  
sens i t ized  w i t h  0.25 I U  of HCG.  P r e v i o u s l y  we h a v e  
s h o w n  t h a t  f resh  r a t  p inea l  bodies  4, ace tone -d r i ed  sheep  
p inea l  p o w d e r  4 a n d  a f r ac t i on  F 3 of a sheep  p inea l  e x t r a c t  
a f t e r  ge l - f i l t ra t ion  on  S e p h a d e x  G-25 (Fine)6 can  d imin i sh  
or  i n h i b i t  t h e  secre t ion  of t h e  a n t e r i o r  h y p o p h y s i s  in to  t h e  
i n c u b a t i o n  m e d i u m ,  so t h a t  t h e  ovar ies  of t h e  t e s t  a n i m a l s  
show a g r o w t h  of t h e  follicles c o m p a r a b l e  w i t h  t h a t  of t h e  
ovar ies  of t h e  mice  sens i t ized  w i t h  t t C G  only.  On  t h e  
c o n t r a r y ,  t h e  ova r i e s  of t h e  mice  i n j ec t ed  w i t h  t h e  in-  
c u b a t i o n  so lu t ion  of a n t e r i o r  h y p o p h y s i s  a lone  show a cer- 

r a in  g r o w t h  of t h e  follicles. The  effects  o b s e r v e d  in g roup  
B 1, g roup  B 2 a n d  g roup  C are  c o m p a r a b l e .  T h e r e f o r e  we 
be l ieve  a rg in ine  va so toc in  t o  a c t  on  t h e  g o n a d s  or  o n  t h e  
g o n a d o t r o p h i e  ho rmone ( s )  a n d  n o t  on  t h e  sec re t ion  of  t h e  
a n t e r i o r  h y p o p h y s i s  in v i t ro ,  as  we h a v e  o b s e r v e d  in  in  
v i t r o  e x p e r i m e n t s  w i t h  ace tone -d r i ed  sheep  p inea l  
p o w d e r  4, s, s. 

Rdsumd. L ' a r g i n i n e  v a s o t o c i n e  es t  c a p a b l e  d ' i n h i b e r  la  
r6ponse  de  la souris  i m p u b ~ r e  ~ la s t i m u l a t i o n  gonado-  
t rope ,  ma i s  ne  semble  pas  agir  d i r e c t e m e n t  in  v i t ro  sur  
l ' exc r6 t ion  h y p o p h y s a i r e ,  c o m m e  le fa i r  le f a c t e u r  inh ib i -  
t e u r  ~p iphysa i re  p r6 sen t  d a n s  la p o u d r e  t o t a l e  e t  d a n s  la 
f r ac t ion  F 3, o b t e n u  apr~s  f i l t r a t ion  d ' u n  e x t r a i t  6p iphy-  
saire  sur  gel S 6 p h a d e x  G-25 (Fine) .  
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T h e  C o r t i s o l  M e t a b o l i s m  o f  H u m a n  P u l m o n a r y  T u m o u r  T i s s u e  

M a l i g n a n t  cells are  k n o w n  to  m e t a b o l i z e  cortisol .  Cel ls  
o r i g ina t i ng  f rom l y m p h o s a r c o m a  are  able  to  oxidize or 
r educe  a t  C-11 a n d  C-201. BURTON ~ r e p o r t e d  on  s imi la r  
r e su l t s  in  his  m o u s e  a n d  r a t  expe r i m en t s .  W e  too  were  ab le  
to  d e m o n s t r a t e  s t e ro id  m e t a b o l i z a t i o n  in  d i f f e ren t  t r a n s -  
p l a n t a b l e  r a t  t u r n o u t  t i s sues  a. HAI-EY 4 i n v e s t i g a t e d  t h e  
co r t i co id  m e t a b o l i s m  of c a n c e r  t i ssue  in  m a m m i l a i  5, c a n c e r  
a n d  o b s e r v e d  d i f f e ren t  s t e ro id  m e t a b o l i s m s  of i n d i v i d u a l l y  
d i f f e ren t  efficiencies w i t h o u t  e s t ab l i s h i ng  a morpho log ica l  
cor re la t ion .  To  t h e  b e s t  of ou r  knowledge  t h e  s t e ro id  h e r -  
m e n  ca t abo l i t i c  a c t i v i t y  in  h u m a n  m a l i g n a n t  p u l m o n a r y  
t u m o u r  h a s  n o t  y e t  b e e n  s tudied .  

Material and methods. Sect ions  of a surg ica l ly  r e m o v e d  
t u m o u r  were  k e p t  on  ice a n d  processed  w i t h i n  1 h.  1 g of 
t h e  a p p a r e n t l y  i n t a c t  t i s sue  was  cu t  u p  a n d  t h e  slices were  
p laced  i n to  30 ml  of K r e b s - R i n g e r  b i c a r b o n a t e  solut ion.  
1/~C 1 -2  SH cor t isol  in  0,1 m l  of a lcohol  so lu t ion  was  a d d e d  
(1 m C / m g  cort isol) ,  a n d  was  i n c u b a t e d  a t  37°C u n d e r  a 
c o n t i n u o u s  s t r e a m  of CO~ + O~ gas  m i x t u r e .  1 g of t h e  
s a m e  p a t i e n t ' s  p u l m o n a r y  t i ssue  was  i n c u b a t e d  as a con-  
trol .  T h e  m e d i u m  was  e x t r a c t e d  w i t h  c h l o r o f o r m  (3 × vol)  
e v a p o r a t e d  in  vacuo .  T h e  e x t r a c t  was  f i r s t  pur i f i ed  s a n d  
t h e  s te ro ids  s e p a r a t e d  in  a B u s h  B 5 so lu t ion  sys t em.  To  
ensu re  iden t i f i ca t ion ,  in  pa ra l l e l  t e s t  a c e t y l a t i o n  was  per- 

fo rmed  for  24 h w i t h  py r id ine  a n d  ace t a ldehyde ,  a n d  t h e  
m a t e r i a l  was  r u n  bes ide  cort isol  a c e t a t e  a n d  cort i sone  
a c e t a t e  s t a n d a r d s  in  a B u s h  3 sys t em.  T h e  ac t iv i t i e s  of t h e  
p a p e r  s t r i p s  (cut  i n to  1 c m  segmen t s )  were  m e a s u r e d  w i t h  
t h e  ' P a c k a r d  T r i c a r b '  l iqu id  sc in t i l l a t i on  spec t rome te r .  
His to log ica l  i n v e s t i g a t i o n  was  ca r r i ed  o u t  o n  e v e r y  
t u m o u r .  

Results and discussion. I n  t h e  T a b l e  t h e  cases  a re  a r -  
r a n g e d  acco rd ing  to  t h e  i n t e n s i t y  of o b s e r v e d  me tabo l i z a -  
t ion .  T h i s  is s h o w n  in t h e  t h i r d  co lumn .  I n  t h e  f i r s t  3 
cases no  m e t a b o l i z a t i o n  was  o b s e r v e d ;  t r a n s f o r m a t i o n  
r a t i o  inc reased  r i s ing  f rom t h e  f o u r t h  to  t h e  t h i r t e e n t h  
case. W i t h  No. 14 a cons ide rab le  q u a n t i t y  of po l a r  f rac-  
t i on  was  ob t a ined .  A t r a n s f o r m a t i o n  p r o d u c t  of t h i s  k i n d  
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