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t he  dissect ion microscope.  I n h i b i t i o n  was comple te  even  
for t es t s  in  the  presence  of colchicine (10-5M), wh ich  has  
been  r epo r t ed  s to  enhance  in v i t ro  o v u l a t i o n  in t h i s  
species. Cy tocha la s in  B t h u s  c lear ly  i nh ib i t s  a m p h i b i a n  
ovu l a t i on  in vi t ro .  

F r o m  the  Tab le  i t  is also ev i den t  t h a t  a l t h o u g h  o v u l a t i o n  
m a y  be blocked,  g e r m i n a l  vesicle b r e a k d o w n  occurs  in a 
s ign i f ican t  n u m b e r  of oocytes.  (The a p p a r e n t  increase  
could be  due  to  a g rea te r  p e n e t r a t i o n  of t he  ef fec t ive  
h o r m o n e  in t he  presence  of d i m e t h y l  sulfoxide,  b u t  t h i s  
aspec t  was n o t  pursued) .  I t  h a d  been  obse rved  ear l ier  t h a t  
ovu l a t i on  a n d  ge rmina l  vesicle b r e a k d o w n  occur  to  
d i f fe ren t  and  va r i ab l e  e x t e n t s  in  a g iven  ~ ragment  of 
h o r m o n e - s t i m u l a t e d  ovary .  A careful  ana lys i s  of t he  
responses  to  d i f fe ren t  h o r m o n e s  ~ ind ica t ed  t h a t  t he  two 
responses  were i ndependen t .  Th i s  conclus ion  is conf i rmed  
b y  t he  p r e sen t  obse rva t ion ,  wh ich  r ep resen t s  a se lect ive  
i n h i b i t i o n  of t he  o v u l a t o r y  response.  G e r m i n a l  vesicle 
b r e a k d o w n  is c lear ly  no t  h i n d e r e d  b y  t he  p r e v e n t i o n  of 
ovula t ion .  

The  p r e sen t  s t u d y  ind ica tes  t h a t  spawn ing  in a n  
ech inoderm,  a n d  o v u l a t i o n  in a p r i m i t i v e  v e r t e b r a t e  are 
s imi la r  in  t h a t  each  involves  a n o n - m u s c u l a r  con t rac t i l e  
sys tem,  t he  f o r m a t i o n  of f unc t i on i ng  of wh ich  is i n i t i a t ed  
b y  h o r m o n e s  wh ich  usua l ly  (except  in  some fish)10 arise 
in t h e  ovary .  

I t  shou ld  be  no t ed  t h a t  in t h i s  sturdy, ac tua l  m o v e m e n t s  
of frog ova r i an  follicle cells were no t  obse rved  in con t ro l  
t i ssue;  t h e i r  occur rence  is infer red  b y  ana logy  w i t h  t he  
obse rved  cell m o v e m e n t s  in  t h e  s tar f i sh .  Cy tocha la s in  13 
i n h i b i t i o n  of spawn ing  in t h e  i n t a c t  s t a r f i sh  has  also no t  
ye t  been  e x a m i n e d  ( the e x p e r i m e n t  is i m p r a c t i c a l  a t  
p resent ) ;  b u t  is in fe r red  f rom t he  b e h a v i o r  a n d  response  
of t he  s ta r f i sh  follicle cells a n d  t he  fac t  t h a t  1 -me thy l  
aden ine  s t imu la t e s  spawin ing  in i n t a c t  s tarf ish .  T he  fac t  
t h a t  t h e  two processes  wh ich  h a v e  a c t u a l l y  been  obse rved  
(ce l l -movement  in  t he  s t a r f i sh ;  ovu l a t i on  in a m p h i b i a n s )  
are sens i t ive  to  cy tocha l a s in  B suppor t s  t h e  a r g u e m e n t  
t h a t  cell m o v e m e n t s  in  s ta r f i sh  are s ign i f ican t  in  spawning  

on t he  one h a n d ;  and  t h a t  ac t ive  follicle cell m o v e m e n t  is 
s ign i f ican t  in  a m p h i b i a n  ovu la t ion  on  t h e  o ther .  

U l t r a s t r u c t u a l  s tud ies  are  requ i red  to  con f i rm  the  
analogies  d r a w n  above.  The  basis  for t h e  i nh ib i t i on  of in t ra -  
cel lular  m o v e m e n t s  b y  cy tocha l a s in  t3 r ema ins  unc lea r  11, 
a l t h o u g h  in m a n y  sys tems  cy tocha l a s in  i n h i b i t i o n  of cell 
m o v e m e n t  is a ccompan ied  b y  a d i s t u r b a n c e  of t h e  n o r m a l  
m o r p h o l o g y  of i n t r ace l lu l a r  sys t ems  of 50-70 A micro-  
f i l amen t s  4. I t  is now a p p a r e n t  t h a t  no t  all  m ic ro f i l amen t s  
are sens i t ive  to  cytochalas in12;  b u t  a s t u d y  of t he  dis t r i -  
b u t i o n  of cy tocha las in - sens i t ive  mic ro f i l amen t s  w i th ln  
t he  o v a r i a n  follicles of s t a r f i sh  a n d  frogs should  help  to 
i den t i fy  t he  a m p h i b i a n  ceils whose  m o v e m e n t s  are re- 
spons ib le  for ovula t ion ,  w h a t e v e r  mode  of ac t ion  m a y  
u l t i m a t e l y  be  d e m o n s t r a t e d  for t he  drug.  

Zusammenfassung. Cytocha l a s in  B (5 ptg/ml) v e r h i n d e r t  
in  v i t ro  vo l l s t~nd ig  die in  Rana pipiens u n d  Hyla regilla 
d u r c h  G o n a d o t r o p i n b e h a n d l u n g  s t imu l i e r t e  Ovula t ion ,  
w ~ h r e n d  die Meiose wei te r  abl~tuft. Diese R e s u l t a t e  wet-  
den  m i t  f r f iheren B e o b a c h t u n g e n  e iner  / ihn l ichen  E m p -  
f ind l i chke i t  der  Fo l l ike lze l l enbewegung  bei  Sees te rnen  
vergl ichen.  E i n  fiir E c h i n o d e r m e n  u n d  niedere  Wirbe l -  
t ie re  geme insamer  Fo l l i ke lmechan i smus  ffir die Aus- 
t r e i b u n g  des Ovar ia le ies  aus  dem Ova r  wird  vorgeschlagen.  
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9 a-Fluoro-11 fl-Hydroxybenzo [d, e] Testosterone 
DMBA-Induced Mammary Tumors in Rats 

Some years  ago we r epo r t ed  t he  syn thes i s  1 a n d  t he  
in t e re s t ing  biological  p roper t i e s  2 of benzo  [d, e ] t es tos te rone  
ace t a t e  (BTA). Now we wish  to r epo r t  on  a r e l a t ed  new 
compound ,  9e-fluoro-11fl, h y d r o x y b e n z o [ d , e ] t e s t o s t e r o n e  
17-aceta te  8 (FBTA,  IV) endowed  w i t h  h i g h  a n t i t u m o r  
ac t iv i ty .  

R e a c t i o n  of 9e-fluoro-11fl, 17f l -d ihydroxy-4-andros ten-  
3-one 17-aceta te  4 (I) w i t h  t r i e t h y l o r t h o f o r m a t e  in  t he  pre-  
sence of p. to luene-su l fon ic  acid gave  t h e  e t h y l  enol  e the r  
I I ,  m.p.  178-184~ 5, [a lp  - -124~ ~L,na~ n m  (~) 239-240 
(21,195) ; Vmaa 3560, 1736, 1623, 1244, 1172, 1045, 851 cm -1. 
Anal .  Calcd. for C~aHa3FO4:C, 70.38; I-I, 8.47; found :  
C, 70.52; I-I, 8.41. P y r i d i n e  t o sy l a t e  ca ta lyzed  exchange  
e the r i f i ca t ion  of I I  w i t h  p r o p a r g y l  a lcohol  in  benzene  
af forded I I I  (m.p. 170-172 ~ [~D - -102~ "~,*~z n m  (e) 238 
(20,325); Vm~a 3490, 3300, 1705, 1662, 1631, 1245, 1156, 
1024, 852 cm -I. Anal .  Calcd. for C2~H31FO4: C, 71.76; 
H, 7.76; found :  C, 71.75; H,  7.74) wh ich  was conver t ed ,  
b y  re f lux ing  for 3 h in  py r id ine  a n d  in t h e  presence  of 
10% Pd/C,  in to  F B T A  (IV, m.p.  200-202 ~ E~]D --25~ 
Zm,a n m  (e) 209-211 (17, 300), 255-256 (10, 300), 300-302 
(1,830; v,,,~ 3500, 1722, 1677, 1587, 1555 (w), 1506 (w), 
1256, 1047, 781, 752 c m - L  Anal .  Calcd. for C2~I-I29FO4; 
C, 71.97; I-t, 7.30; f o u n d :  C, 71.75; H,  7.15). 

17-Acetate. A Modified Steroid Highly Active on 

F B T A  was c o m p a r e d  w i t h  t e s to s t e rone  p r o p i o n a t e  
(TP) and  w i t h  19-nor tes tos te rone  p h e n y l p r o p i o n a t e  
(NTPh) ,  a weak  androgen ,  in  t he  and rogen ic  a n d  myo-  
t r oph i c  t e s t  pe r fo rmed  on c a s t r a t e d  ma le  rats% W i t h  2 m g  
(5 [zMoles) of F B T A ,  t he  we ig ths  of t h e  p ros ta t e ,  s emina l  
vesicles and  l eva to r  an i  p l a t e a u e d  a t  va lues  w h i c h  were 
r e m a r k a b l y  less t h a n  those  seen a t  equ imo la r  doses of 
N T P h  a n d  c o m p a r a b l e  w i t h  t hose  o b t a i n e d  w i t h  doses of 
T P  lower  t h a n  0.01 rag. T h e  a n t i g o n a d o t r 0 p h i c  t e s t  in 
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parab io t i c  ra t s  7 revealed t h a t  F B T A  produces  the  same 
effect  as T P  wi th  doses 20 t imes  greater ,  ye t  scarcely 
androgenic .  Also, 10 mg  of F B T A  proved  to  be less n tero-  
t roph ic  t h a n  0.4 ~g of es t rone and  as an t i -u te ro t roph ic  as 
20 mg  of T P  in t he  mouse  tes t  s. 

Tes ted  in ra t s  bear ing  h o r m o n e - d e p e n d e n t  m a m m a r y  
tumors  induced  by  7, 12-dimethylbenz[a~anthracene  
(DMBA) 9 F B T A  af ter  30 days  of s.c. t r e a t m e n t  a t  dai ly  
doses of 2 and  4 mg  decreased the  d e a t h  ra te  f rom 50% 
of t he  controls  to  11 and  25% respect ively .  Tumor  
regression, eva lua ted  as the  ra t io  be tween  the  average 
areas of t r ea t ed  and u n t r e a t e d  control  tumors ,  was 0.05 
and 0.13, respect ively .  The lack of a dose-re la ted  effect  is 
no t  expla inable ;  th is  observa t ion  has  been  f requen t ly  

OCOCH~ OCOCH 3 

OCOCH3 ~ R = 0 2 H 5 

H H ( J ~  ]]1 R=CH2O-= OH 

O 

r epor ted  wi th  o ther  compounds  used in a n t i - t u m o r  
screeningS~ ~t. The an t i - t umor  effect  was still  ev ident  
30 days  af ter  d i scont inu ing  t r e a t m e n t .  

F B T A  is biologically ve ry  s imilar  to its analog, BTA, 
excep t  for a h igher  an t igonado t roph ic  and  an t i - t umor  
p o t en cy  at  low doses�9 The hypo thes i s  is p roposed  t h a t  the  
an t igonado t roph ic  and  ant i -es t rogenic  act ivi t ies  make  
FI3TA a very  effect ive inh ib i to r  of expe r imen ta l  hormone-  
d e p e n d e n t  m a m m a r y  tumors  of rats.  

Riassunto.  ~ s ta to  .preparato un nuovo analogo pen ta -  
ciclico del t e s tos te rone  e ne sono s ta te  saggiate  le pro- 
pr ie tg  ormonal i  e l 'a t t ivi t& nel t e s t  del t umore  m a m m a r i o  
indo t to  dal  DMBA nel ra t to .  I1 conposto  ha d imos t r a to  
un ' e l eva t a  a t t iv i tk  an t i t umora l e  e una  scarsa attivit/~ 
androgena.  
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M o r p h o l o g i c  S e x  D i f f e r e n c e s  in P r i m a t e  B r a i n  A r e a s  I n v o l v e d  in  R e g u l a t i o n  of  R e p r o d u c t i v e  A c t i v i t y  

The ma jo r  region regula t ing  sexual  behav ior  and  
secret ion of gonado t roph ins  in m a m m a l s  is the  hypo-  
t h a l a m u s  1. However ,  an equal ly  i m p o r t a n t  area in th is  
cont ro l  is the  ' l imbic  sys tem' ,  an area med ia t ing  the  
connect ions  be tween  the  old an new bra in  s t ructures .  The 
amygda l a  p lays  a par t i cu la r ly  i m p o r t a n t  role in the  
regula t ion  or modi f ica t ion  of bo th  sexual  behavior  2 and 
gonadal  func t ion  3. R N A  me tabo l i sm  in b o t h  the  hypo-  
t h a l a m u s  and  amygda l a  shows marked  a l te ra t ions  in 
response  to neona ta l  androgen  admin i s t r a t i on  as compared  
to o the r  pa r t s  of the  bra in  ~. To de te rmine  whe t h e r  
morphologica l  sex differences could be found in these  areas 
in the  p r i m a t e  brain,  nuclear  size m e a s u r e m e n t s  were 

�9 pe r fo rmed  on neurons  in the  nucleus medial is  amygda lae  
(NMA), the  suprach iasmat i c  nucleus (SCH), media l  
p reop t i c  area (MPOA), a rcua te  nucleus (ARN) and  
cerebral  cor tex  (CC) in normal  male  and ovar iec tomized  
female squirrel  monkeys  on r ep l acemen t  es t rogen/pro-  
ges terone  the rapy .  

Mater ia l  and methods. Five  ma tu r e  females  were t r ea t ed  
for 10 days  (beginning 1 week af ter  ovar iec tomy)  wi th  an 
i.m. dose of 2.5 mg  of es t radiol  benzoa te  and  12.5 mg of 
p roges te rone  5. These females  and  5 normal  males were 
left  und i s tu rbed  for 17 h pr ior  to  sacrifice. To avoid an 
a l te ra t ion  in nuclear  size due to a stress response% the  
animals  were quickly hepar in ized  and t h e n  decap i t a t ed  in 
less t h a n  1 rain af ter  the  room was entered.  Bra in  perfus ion 
wi th  saline t h rough  the  carot id  a r t e ry  and la ter  f ixa t ion  
wi th  Bouin ' s  solut ion was f inished in 5 to  6 rain a i ter  

dea th  in order  to p ro tec t  agains t  nuclear  changes  due to  
hypoxiaT. The brains  were emb ed d ed  in paraf f in  and for 
m e a s u r e m e n t  of the  cell nucleus d i ame te r  in H e m a -  
toxy l in -Eos in  slides a modif ied  Szen thago tha i  et  al 
m e t h o d  was used s. In  each descr ibed area, 200 cell nuclei  
were measured.  

Results.  A marked  sex difference was found  in the  
nuclear  d i ame te r  of neurons  in t he  NMA. The mean  
d iamete r  of the  cell nuclei  in t he  NMA in the  female group 
was 8,74 ~m ~= S.E. 0.028 and  was s igni f icant ly  smal ler  
(P  ~ 0.01) t h a n  in the  male group (Figure 2) which  
averaged 9.57 ~zm :k 0.054.,The SCH area  toge the r  w i th  
the  ne ighbor ing  MPOA are known  to be involved in the  
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