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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  
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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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contro l  of gonadot rop ins  z and  sexual  behavior  9 while the  
A R N  is involved in gonado t rop in  control .  The SCt t  cells 
have  a small  range  of nuclear  d iameter ,  a c lear-cut  peak  
and p ro b ab l y  only  one popu la t ion  of cells are morphol -  
ogically d is t inguishable  w i th  our me t h o d s  (see Figure  4). 
The M P O A  cell popu la t ion  was found to be ve ry  hetero-  
genous (Figure 1) as was the  ARN.  The cells have  a large 
range of nuclear  d iameter ,  no clear-cut  peak,  p ro b ab l y  
conta in  more  t h a n  one cell popu la t ion  and therefore  
could no t  be s ta t i s t ica l ly  evaluated.  No sexual  d imorph i sm 
was ev iden t  in t he  SCH. (Female  m e a n  d iamete r  7.67 ~m 
:~ S.E. 0.017, male  7.47 ~m • S.E. 0.016, P > 0.05). 

As a control  area w i t h o u t  any  re l evan t  endocr ine  
act iv i ty ,  t he  par ie ta l  p a r t  of the  CC was selected (Figure 3). 
The m e a n  d i ame te r  of t he  cell nuclei  in the  CC in the  
male  group (7.91 ~m • S.E. 0.0046) d id  no t  differ  f rom 
the  female group (7.88 vm ~: S.E. 0.0094, P > 0.05). 

Discussion. There  are a t  leas~ 3 possible  mechan i sms  
which  migh t  produce  such a male / female  difference. First ,  
cons t i tu t iona l  male / female  differences m a y  exis t  which 
are i n d e p e n d e n t  f rom tile level of c i rcula t ing hormones .  
Sex differences have  been  repor ted  ill the  nuclear  size of 
the  cells in t he  media l  p reopt ic  area be tween  post-  
pube r t a l l y  cas t r a t ed  male  and  female z0 animals  which  
should have  no difference ill ho rmone  levels a t  the  t ime  
of s tudy.  Secondly,  the  di f ference m a y  be due to  the  
d i f ferent  hormone  env i ronmen t s  ill males and females n.  
Changes in the  nuclear  size dur ing  the  estrous cycle in the  
female have  been descr ibed in the  anter ior  h y p o t h a l a m i c  
area 12, and are p r e s u m a b l y  re la ted  to  changing  ho rmone  
levels. The th i rd  poss ibi l i ty  is a combina t ion  of the  above 
2. Some cons t i tu t iona l  differences could exist  which  
could be fu r the r  modif ied  by  the  level of c irculat ing 
hormones .  

The difference in nuclear  size found in media l  amygda la  
neurons  m a y  be re la ted  to sex differences ill p i t u i t a ry  
gonado t rop ins  which  s e e m  to be modu la t ed  by  the  
amygdala .  Changes of L H  levels in p l a sma  regis tered 
af ter  e lect rochemical  s t imula t ion  (ES) in the  MA z3 is 
d e p e n d e n t  on the  p repube r t a l  sexual  d i f fe ren t ia t ion  z4, ~5. 

The SCH-MPOA also seems to have  a role in the  
p reovu la to ry  L H  surge 1~, xe bu t  it  appears  t h a t  the  ac t iv i ty  
of the  MA m a y  be more  s t r ic t ly  sex dependen t .  

The sex difference in t he  MA m a y  also be re la ted to the  
fact  t h a t  t he  NMA conta ins  a ve ry  h igh  n u m b e r  of estra-  
d i d - c o n c e n t r a t i n g  neurones17, ze while in t he  SCH no 
such neurons  are found zs. All the  above s tudies  were 
pe r fo rmed  in the  rat .  I t  is possible  t h a t  differences exis t  
be tween  p r i ma t e s  and  rodents .  

In  conclusion, s ignif icant  sex differences were found 
in the  nuclear  size of neurons  in t he  media l  amygda la  bu t  
no t  in neurons  of the  supracha i smat i c  nucleus or in the  
cerebral  cor tex  In the  squirrel  monkey.  
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Zusammen/assung. Der  D u r c h m e s s e r  der  Zel lkerne  v o n  
N e u r o n e n  im Nucleus  Medial is  A m y g d a l a e  (NMA) der  
n o r m a l e n  m~innl ichen T o t e n k o p f a f f e n  is t  gr6sser  als 
der jen ige  der  o v a r e k t o m i e r t e n  W e i b c h e n  m i t  0 s t r o g e n /  
P r o g e s t e r o n - S u b s t i t u t i o n .  Ke ine  U n t e r s c h i e d e  w u r d e n  
j edoch  im Nucleus  s u p r a c h i a s m a t i c u s  a n d  ce rebra len  
Cor tex  fes tgestel l t .  Diese m or pho l og i s chen  U n t e r s c h i e d e  
k 6 n n e n  auf  eine un t e r sch i ed l i che  funk t ione l l e  B e d e u t u n g  

der  A m y g d a l a  bei  M~tnnchen u n d  W e i b c h e n  bezogen  
werden.  
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Neuroendocrine Research Section, 
Clarke Institute of Psychiatry, 250 College Street, 
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Effect of Die t  on R e s p o n s e  to Juven i l e  H o r m o n e  in 

I n  t he  course  of a s t u d y  of t he  m o r p h o g e n e t i c  a c t i v i t y  
a n d  m e t a b o l i s m  of juven i l e  h o r m o n e  ( JH)  a n d  i ts  
ana logues  in las t  i n s t a r  l a rvae  of Galleria mellonella, we 
found  t h a t  t he  m o r p h o g e n e t i c  response  of w ax  m o t h  
l a rvae  to  J H  va r i ed  w i t h  t he  diet .  L a r v a e  ra ised  on  a d ie t  
c o n t a i n i n g  beeswax,  honey,  g lycer in  and  Gerbe r ' s  m ixed  
cereal  1 showed  a h ighe r  m o r p h o g e n e t i c  response  to a 
s t a n d a r d  dose of J H  t h a n  l a rvae  ra ised  on  a s imi la r  d ie t  
l ack ing  beeswax.  

Galleria l a rvae  were ra ised  on a d ie t  cons i s t ing  of 
Gerbe r ' s  m i x e d  cereal,  glycerin,  h o n e y  a n d  beeswax  in 
t h e  p r o p o r t i o n  1 2 : 1 : 1 : 0 . 5  b y  vo lume  or on  a s imi la r  d ie t  
b u t  w i t h o u t  beeswax.  The  l a rvae  ra i sed  on t he  d ie t  
c o n t a i n i n g  beeswax  will be  refer red  to  as wax- fed  l a rvae  
whi le  t h e  o t h e r  l a rvae  will be  refer red  to  as w ax - dep r ived  
la rvae .  The  l a rvae  were ra i sed  f rom t h e  f i rs t  i n s t a r  in  
p las t ic  c o n t a i n e r s  w i t h  u n l i m i t e d  food supp ly  and  were 
m a i n t a i n e d  a t  29 :E 1~ a n d  70% r.h.  F re sh ly  m o l t e d  las t  
i n s t a r  l a rvae  can  be  recognized  b y  t h e i r  weight ,  t h e  size 
of t h e  h e a d  capsule  ~ and,  in  t h i s  s t r a i n  of Galleria, b y  
p i g m e n t a t i o n  of t h e  l a rva l  i n t e g u m e n t .  T he  t e r m  l a r v a  
in t h i s  c o m m u n i c a t i o n  refers  to  t he  l a s t  i n s t a r  la rva .  The  
las t  l a rva l  s t a d i u m  in Galleria u n d e r  these  cond i t ions  
spans  a pe r iod  of 9 to  10 days,  of wh ich  t he  l a s t  2 days  
r ep resen t s  t h e  p h a r a t e  p u p a l  stage.  

N a t u r a l  j uven i l e  h o r m o n e  8 ( m e t h y l  12,14 d ihomo-  
j u v e n a t e ) ,  a n d  m e t h y l e n e d i o x y p h e n o x y  6-epoxy 3-e thyl  
7 - m e t h y l  2 -nonene  4 ( H o f f m a n n  La  Roche,  Nut ley ,  N.J . )  
a n d  e t h y l  3, 7, 11, t r i m e t h y l  2, 4 dodecad i enoa t e  s (Zoec0n 
Corp. Pa lo  Alto,  Cal ifornia)  were used in t h i s  s tudy .  
These  c o m p o u n d s  are  m i x e d  i somers  a n d  possess p o t e n t  
juven i l e  h o r m o n e  a c t i v i t y  in  Tenebrio b ioas say  6. Morpho-  
gene t ic  response  of t he  l a rvae  to  JH was d e t e r m i n e d  
a c c o r d i n g  to  SEHNAL a n d  MEYER 7 mod i f i ca t i on  of a 
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Effect of presence of beeswax in the diet on the morphogenetic 
response of last instar Galleria larvae to JH and analogues. 

wax-free diet; [] diet with beeswax. 
Dose applied: Natural JH, 25 ~zg per larva; Methylenedioxyphenoxy 
analogue, 5 ~g; Rthyl trimethyl dodecadienoate, 2 tzg. 

Galleria mel lonel la  Larvae  

procedure  descr ibed  b y  PIEPHO s. Fo r  t h i s  purpose ,  25 ~g 
of n a t u r a l  JH, 5 ~zg of m e t h y l e n e d i o x y p h e n o x y  ana logue  
or 2 ~g of e t h y l  t r i m e t h y l  dodecad i enoa t e  were i n j ec t ed  
in to  t h e  l a rvae  in 1 F1 of p e a n u t  oil. Con t ro l  l a rvae  were 
in jec ted  w i t h  1 F1 of p e a n u t  oil. Morphogene t i c  response  
of t he  l a rvae  to JH was e s t i m a t e d  b y  d e t e r m i n i n g  t he  
e x t e n t  of r e t e n t i o n  of l a rva l  cha rac t e r s  a t  t h e  succeed ing  
ecdysis  wh ich  n o r m a l l y  occur red  w i t h i n  10 to  12 days.  
Some of t he  a d d i t i o n a l  t r e a t e d  l a rvae  p u p a t e d  la ter .  
However ,  severa l  l a rvae  t r e a t e d  w i t h  e t h y l  t r i m e t h y l  
dodecad i enoa t e  fai led to  pupa te ,  even  35 days  a f t e r  
t r e a t m e n t  w i t h  th i s  ana logue .  A score of 5 was ass igned 
for l a rvae  wh ich  u n d e r w e n t  a n  a d d i t i o n a l  l a rva l  mol t ,  
a n d  a score of 0 was ass igned if t he  l a rvae  m e t a m o r p h o s e d  
in to  per fec t  pupae .  A t  leas t  30 l a rvae  were used for each  
d e t e r m i n a t i o n  a n d  t h u s  t he  score p r e sen t ed  in t h e  g r a p h  
r ep resen t s  a n  ave rage  response  of 30 to  50 insects.  

Since t he  response  of Galleria l a rvae  to j uven i l e  
h o r m o n e  var ies  w i t h  t h e  age of t he  l a r v a  7, l a rvae  of 
d iverse  ages ,  1 ,3,5 and  7-days-old  were used in t h i s  
i nves t iga t ion .  All  con t ro l  l a rvae  (wax-fed as well  as those  
r a i s e d  on  wax-f ree  diet)  excep t  some 1-day-old  larvae,  
m e t a m o r p h o s e d  in to  per fec t  pupae .  The  l a rva l  m o l t i n g  
of 10 to  14% of t he  p e a n u t  oil i n j ec ted  1-day-old con t ro l  
l a rvae  is a t t r i b u t e d  to  i n j u r y  w h i c h  induces  m o l t i n g  in 
these  l a rvae  g. The  resu l t s  recorded  in  t h e  F igure  show 
t h a t  wax-fed  l a rvae  are more  sens i t ive  to  J H  t h a n  t h e  
l a rvae  on  wax-f ree  diet .  Th i s  d i f ference in s ens i t i v i t y  to  
J H  is m o s t  consp icuous  in 3-day-old  l a r v a e  w h e n  com- 
pa red  to  t h e  o the r  ages. E x c e p t  for  7-day-old  l a rvae  
t r e a t e d  w i t h  m e t h y l e n e d i o x y p h e n o x y  analogue ,  t he  wax-  
fed l a r v a e  a lways  showed  a g rea t e r  m o r p h o g e n e t i c  
response  t h a n  t he  l a rvae  ra i sed  on  wax-f ree  diet .  I n  
add i t ion ,  t he  d a t a  also show t h a t  t he  response  to  J H  in 
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