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G-6-PD i n h i b i t i o n  could  b e  d e m o n s t r a t e d  for  th i s  second  
bowel  t u r n o u t  s y s t e m .  

T h e  m e t h o d s  for t r a n s p l a n t a t i o n  a n d  c h e m o t h e r a p y  of 
GW-39, as well  as for  s p e c t r o p h o t o m e t r i c  a s say  of G - 6 - P D  
ac t iv i ty ,  h a v e  b e e n  desc r ibed  e lsewhere  n-~% T a b l e  I pre-  
sents  t h e  resu l t s  of 2 e x p e r i m e n t s  us ing  well  t o l e r a t e d  
doses of a c t i n o m y c i n  C (Sanamyc in®,  Bayer ) .  T u m o u r  
inh ib i t i on  ha s  b e e n  c a l c u l a t e d  b y  c o m p a r i n g  m e a n  in- 
crease in t u m o u r  size, ba sed  on  t h e  f i rs t  m e a s u r e m e n t  of 
t u m o u r  v o l u m e  6 -7  days  a f t e r  t r a n s p l a n t a t i o n ,  b e t w e e n  
t r e a t ed  a n d  con t ro l  g roups  of t u m o u r s  on  t h e  d a y  of 
e n z y m e  ex t r ac t i on .  All  e n z y m e  d e t e r m i n a t i o n s  were  per-  
fo rmed  b e t w e e n  24 a n d  36 h a f t e r  t he  l a s t  i.p. i n j e c t i o n  

Table I. G-6-PD activity of GW-39 tumours after actinomyein C 
therapy 

Daily Days No. of Turnout Signifi- Tumour 
dose treated tumours G-6-PD cance*(P) growth 
mg/kg assayed activity treated vs. inhibition 

(:Jz S.D.) controls (%) 

0.06 7 6 37.9 4- 4.6 < 0.001 47 
cOntrols 5 86,7 =h 12.2 

0.08 7 5 55.9 4- 13.1 < 0.005 59 
COntrols 5 89.6 4- 14.4 

P according to Student's t test. 

Table II. Hamster liver G-6-PD activity after actinomycin C therapy 

Daily No. of Liver G-6-PD Significance 
dose livers activity (P) treated 
mg/kg assayed (4- S.D.) vs. controls 

of a c t i n o m y c i n .  E n z y m e  a c t i v i t y  is expressed  in  I U / m g  
t o t a l  n i t r ogen .  As c a n  b e  seen,  t u r n o u t  i n h i b i t o r y  doses  of 
a c t i n o m y c i n  once  more  s ign i f i can t ly  i n h i b i t  G - 6 - P D  ac-  
t i v i t y .  L i v e r  e n z y m e  levels  of t h e  s a m e  an imals ,  however ,  
a g a i n  showed  no  s ign i f i can t  c h a n g e  due  to  a c t i n o m y c i n  
t h e r a p y  (Tab le  I I ) ,  t h u s  r e c o n f i r m i n g  t h e  t u m o u r -  
spec i f ic i ty  of th i s  effect.  

These  r e su l t s  p r e s e n t  a d d i t i o n a l  ev idence  for  t h e  corre-  
l a t i o n  b e t w e e n  t he  h i g h  a n t i - t m n o u r  a c t i v i t y  of ac t ino-  
m y c i n  in such  h u m a n  colonic cance r s  a n d  t u m o u r  G - 6 - P D  
inh ib i t i on .  No cause -and-e f f ec t  r e l a t ionsh ip ,  however ,  
c a n  b e  p o s t u l a t e d  a t  t h i s  t ime.  Indeed ,  a p r i m a r y  effect  
of a c t i n o m y c i n  on  D N A - d i r e c t e d  syn thes i s  of R N A  14,x~ 
m i g h t  s econda r i l y  a f fec t  th i s  enzyme ,  a p o i n t  w h i c h  
shou ld  be  clar if ied b y  t e s t i n g  o t h e r  t e m p l a t e - i n h i b i t i n g  
a c t i v e  a n d  i n a c t i v e  a n t i - t u m o u r  c o m p o u n d s  ~6. 

Zusammen/assung. Die  A k t i v i t £ t  de r  Glukose-6-phos-  
p h a t - D e h y d r o g e n a s e  (G-6-PD)  w u r d e  in  E x t r a k t e n  des  
h e t e r o t r a n s p l a n t i e r t e n  H u m a n t u m o r s  G W - 3 9  n a c h  cy to-  
s t a t i s c h e r  T h e r a p i e  m i t  A c t i n o m y c i n  C u n t e r s u c h t .  E s  
k a m  zu e iner  s i g n i f i k a n t e n  H e m m u n g  de r  G - 6 - P D -  
A k t i v i t ~ t  in  den  T u m o r e n ,  w~thrend die E n z y m a k t i v i t ~ t  
in  de r  L e b e r  de r  t u m o r t r a g e n d e n  W i r t s t i e r e  ( H a m s t e r )  
u n b e e i n f l u s s t  b l ieb .  Diese  E r g e b n i s s e  e n t s p r e c h e n  unse -  
ren,  a n  e inem h i s t o p a t h o l o g i s c h  ~ihnlichen H u m a n t u m o r -  
s y s t e m  (H,Ad.  No. 1) I r i iher  e r h o b e n e n  B e f u n d e n  u n d  
b e s t £ t i g e n  d a m i t  den  t u m o r s p e z i f i s c h e n  E n z y m e f f e k t  de r  
B e h a n d l u n g  m i t  A c t i n o m y c i n  C. 
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0.06 3 27.5 4- 8.8 0.i 
Controls 3 39.8 4- 3.1 

0.08 4 57.2/ :  16.4 0.9 
COntrols 4 55.6 4- 7.7 
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Mtcturitton Behaviour of Neonatal ly  
Testosterone Treated Female Dogs  

I t  is genera l ly  a c c e p t e d  t h a t  t h e  p a t t e r n  of a c t i v i t y  of 
t h e  h y p o t h a l a m u s - h y p o p h y s i s  axis  c an  be  c h a n g e d  or  
sh i f t ed  to  t h e  so-cal led ma le  t y p e  - lessened lu t e in i z ing  
h o r m o n e  sec re t ion  a n d  abs ence  of cycles - w h e n  t e s tos -  
t e rone  is i n j ec t ed  d u r i n g  t h e  f i r s t  d a y s  of life. F e m a l e  
r a t s  so t r e a t e d  a re  a n o v u l a t o r y  a n d  v a g i n a l  e s t r u s  is 
m a i n t a i n e d  i 

T h i s  p a p e r  deals  w i t h  a n o t h e r  t y p e  of mascu l in i za t i on ,  
t h r o u g h  he re to - sexua l  c h a n g e  of t h e  n e r v o u s  cen t r e s  
con t ro l l ing  b e h a v i o u r :  t he  w e l l k n o w n  a d u l t  p o s t u r a l  
P a t t e r n  of t h e  dog a t  m i c t u r i t i o n .  W e  h a v e  a l r eady  
shown  (MARTINS a n d  VALLE 2-~) t h a t  ma le  dogs w h e n  ear ly  
c a s t r a t e d  (28-64 days  of age) m a i n t a i n e d  t h r o u g h  life 
the i r  pecu l ia r  i n fan t i l e  a t t i t u d e  a t  m i c t u r i t i o n  (1P) ~. How- 

ever,  t h e y  sh i f t ed  to  t h e  a d u l t  n o r m a l  t y p e  of l i f t ing  one  
of t h e  h i n d  legs if t r e a t e d  w i t h  t e s t o s t e r o n e  p r o p i o n a t e  
(TP).  W e  h a v e  also obse rved  t h a t  i n fan t i l e  dogs  t r e a t e d  
w i t h  th i s  h o r m o n e  sh i f t ed  to  t h e  a d u l t  ma le  p o s t u r e  
(AMP) ear l ier  t h a n  t he  n o r m a l  ma le  cont ro l s .  I t  is i n t e re s t -  
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2 TH. MARTINS and J. R. VALLE, Mems Inst. Butantan 16, 237 

(1942). 
a TH. MARTINS and J. R. VALLE, C. r. S6ane. Soc. Biol. 14I, 620 

(1947). 
4 TH. MARTINS and J. R. VALLE, C. r. S~ane. Soc. Biol. 141, 623 

(1947), 
5 TH. MARTINS and J. R. VALLE, J. comp. physiol. Psychol. 41,301 

(1948). 
6 TH. MARTINS and J. R. VALLE, Abstracts III. Int. pharmac. 

Congr. (Sao Paulo) 364, 144 (1966). 



922  Specialia EXPERXgNTIA 23111 

ing to  n o t e  t h a t  th i s  s a m e  r e s u l t  m a y  b e  o b t a i n e d  w i t h  
e s t r ad io l  b e n z o a t e  fEB) if t h e  h o r m o n a l  t r e a t m e n t  s t a r t s  
on  t h e  3rd d a y  of life. 

T h e  n o r m a l  female  p a t t e r n  a t  m i c t u r i t i o n  also e x h i b i t e d  
b y  i n f an t i l e  a n d  c a s t r a t e d  b i t ches ,  was  u n c h a n g e d  a f t e r  
TP ,  e v e n  w h e n  t h e  t r e a t m e n t  s t a r t e d  a t  39-50 d a y s  of 
age. I n  on ly  one  case  t h e  A M P  was e v e n t u a l l y  e x h i b i t e d  
b y  a t r e a t e d  a n i m a l  w h o s e  m o t h e r  h a d  rece ived  in jec t ions  
of T P  j u s t  be fore  fe r t i l i za t ion .  C o m p l e t e  m a l e  p a t t e r n  of 
b e h a v i o u r  a t  m i c t u r i t i o n ,  howeve r ,  was  s h o w n  b y  female  
dogs  rece iv ing,  f r o m  t h e  t h i r d  d a y  of life, a series of T P  
in j ec t ions  o v e r  severa l  weeks.  Th i s  c h a n g e  to  t h e  A M P  
occu r red  ear l ie r  t h a n  in t h e  n o r m a l  con t ro l  ma le s  a n d  
pe r s i s t ed  seve ra l  m o n t h s  a f t e r  cessa t ion  of t h e  t r e a t m e n t .  

E m p h a s i s  is g iven  now to  t h e  resu l t s  we h a v e  r e c e n t l y  
o b t a i n e d  t h r o u g h  ea r ly  a n d  s h o r t  t r e a t m e n t  of  female  
p u p p i e s  w i t h  T P  (Table) .  

T h e  d i f ference  of t h i s  l a s t  n e o n a t a l  series is t h a t  t h e  
n u m b e r  of in jec t ions ,  i n s t e a d  of b e i n g  c o n t i n u e d  for  
severa l  weeks, was  I imi ted  to  I or  4, f r om t h e  1st  t o  t h e  
12 th  d a y  of life. 

The  female  dogs of l i t t e r  D, 3 years  old now, m a i n t a i n  
t h e  c o m p l e t e  A M P  a t  m i c t u r i t i o n  f rom t h e i r  8 m o n t h s  
of age. C a s t r a t i o n  of one  of t h e m ,  6 m o n t h s  ago, d id  n o t  
in te r fe re  w i t h  he r  ma le  b e h a v i o u r  w h e n  u r i n a t i n g  (Figure) .  
I t  is i n t e r e s t i n g  to  no t e  t h a t  t h e  r e m o v e d  ovar ies  con-  
t a i n e d  newly  fo rmed  co rpo ra  lu tea .  

I n  al l  e x p e r i m e n t a l  g roups ,  no  f e m i n i z a t i o n  of t h e  
m i c t u r i t i o n  b e h a v i o u r  was  a t t a i n e d  in m a l e s  as  a conse-  
q u e n c e  of E B  t r e a t m e n t ;  on  t h e  c o n t r a r y ,  t h e  f ema le  
h o r m o n e  e v e n  induces  precocious  a n d  comple t e  AMP.  

I n  n o r m a l  ma le s  or  mascu l in i zed  females,  t h e  b e h a v i o u r  
was u n i n f l u e n c e d  b y  a n a e s t h e s i a  of t h e  nos t r i l s  w i t h  
xy loca ine  emul s ion  s. T h e  p o s t u r a l  t r o u b l e s  e v e n t u a l l y  
obse rved  in  o u r  e x p e r i m e n t s  seem to  d e p e n d  on  a t a x i c  
p h e n o m e n a  i n d u ced  b y  t h e  drug.  

T h e  d a t a  he re  p r e s e n t e d  m a y  b e  t a k e n  as a n  a d d i t i o n a l  
c o n t r i b u t i o n  t o  t h e  p r o b l e m  of m a s c u l i n i z a t i o n  of b r a i n  
cen t r e s  fo l lowing t e s to s t e rone ,  w h e n  a d m i n i s t e r e d  d u r i n g  
a c r i t i ca l  p l a s t i c  pe r iod  of o rgan iza t ion .  T h e y  h a v e  m a n y  
p o i n t s  of c o n t a c t  w i t h  t h e  r e p o r t s  on  m a s c u l i n i z a t i o n  of 
t h e  h y p o t h a l a m u s -  h y p o p h y s e a I  axis  in  n e o n a t a l l y  i n j ec t ed  
females.  

Conf i rming  w h a t  we h a v e  sugges ted  in  1948, i t  seems 
t h a t  t e s t o s t e r o n e  m a y  f u n c t i o n  as a n  o rgan ize r  or act i -  
v a t o r  of gene t i ca l ly  p r e d e t e r m i n e d  n e r v o u s  cen t res  d u r i n g  
e m b r y o n i c  d i f f e r en t i a t i o n  or in  t h e  ea r ly  p o s t - n a t a l  per iod.  

Micturition behaviour and genital development of neonatally hor- 
mone treated puppies 

Litter Puppies Treatment • Remarks 
No. of injec- 

Total Male Female tions and dosage 

A 2 1 i 

B 6 4 2 

C 6 - 6 

D b 6 4 2 

1 ~ : 1  x0,5 
mg estradiol 
benzoate 
1 ~ : 1  ×5.0 
mg testos- 
terone 
propionate 

2 c~ : Untreated 

2d~: 1 x 0.5 
mg estradiol 
benzoate 
2 ~ : 1 x 4 . 0  
mg testos- 
terone 
propionate 

6 9: Untreated 

4 c~: Untreated 

2 ~ : 4  ×4.0 
mg testos- 
terone 
propionate 

Unchanged male type 
of behaviour at mietu- 
rition (AMP). 
Penisoid clitoris, Un- 
changed female type of 
behaviour. 

Normal male type of 
behaviour (AMP). 
Unchanged male type 
of behaviour (AMP). 

Penisoid clitoris. One 
bitch eventually exhi- 
bited the male type of 
behaviour 

Normal female type of 
behaviour. 

Normal male type of 
behaviour (AMP). 
Penisoid clitoris. Both 
females presented the 
complete male type of 
behavlour {AMP). 

s Oil solution of the gonadal hormones s.c. injected the first day of 
life except for the female puppies of litter D which have received the 
male hormone the first, 4th, 8th and 12th day of life and a total dose 
of 16 mg each. ~ Four days before parturition the mother received 
s.c. 25 mg of testosterone propionate. 

Adult female dog D2, born 26th May 1964, s.c. injected with 4 mg 
of testosterone propionate the first, 4th, 8th and 12th day of life. 
Photo taken by the end of November 1955. The complete male 
pattern of behaviour at micturition was maintained even after 
castration when 21[= years old. At right her mother exhibiting the 

normal female posture while urinating. 

Rdsumd. N o u s  a e o n s  m o n t r 6  q u e  si l ' on  t r a i t e  des 
ch iens  n o u v e a u - n 6 s  de  sexe f$min in  p a r  la  t e s tos t6 rone ,  
m~me  d u r a n t  peu  de  t emps ,  on  p e u t  c h a n g e r  leur  a t t i t u d e  
femel le  de  m i c t i o n  q u i  dev i en t ,  apr6s  la  pubertY,  du  t y p e  
c h a r a c t 6 r i s a n t  le m a l e  adu l te ,  a v e c  61~+ation d ' u n e  p a t t e  
pos t~r ieure .  I1 s emble  q u e  la t e s tos t6 rone ,  a v a n t  Oll peu  
apr~s  la  na issance ,  j oue  u n  r61e dans  l ' o r g a n i s a t i o n  ou 
l ' a c t i v a t i o n  des  cen t r e s  n e r v e u x  g 6 n 6 t i q u e m e n t  pr6d6-  
t e r m i n 6 s  e t  en  r e l a t i on  avec  les voles  r6flexes li6es au  
c o m p o r t e m e n t  de l ' a n i m a l  a d u l t e  selon son  sexe. 
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In the infantile male pattern at micturition (IP) there is abduction, 
a slight extension and sometimes a little flexion of the hind legS. 
When these are extended a slight projection of the trunk is also 
frequently observed. The pattern for infantile and adult femaleS 
is the same (cf. s p. 305). 

s j .  FREUD and I. E. UYLDERT, Acta brev. neerl. Physiol. 166, 49 
(1948). 


